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This dissertation presents an analysis of structural 
change and growth in the Indian economy during the period 1968-69 
to 1983-84. For rapid economic development of India a 
comprehensive strategy has to be evolved which needs efficient 
planning. The first reqiuirement of such planning is to understand 
the structure of thei economy as comprehensively as possible. This 
study is an effort in this direction. The selection of the period 
1968-69 to 1983-84 for the purpose of this study was dictated by 
the availability of data. 

The impirical data for this study was provided by the 
Indian Input-Output tables prepared for the years 1968-69, 197>- 

74, 1976-79 and 19SJ-84. In addition, this study also used 

suppl ementary data on employment collected from different 
sources. The analysis presented in this study can best be 
described as comparative, static analysis and was carried out 
within the context o# the static, open I-O model. For purposes of 
this study, structural change was referred to as an analysis of 
changes in the production structure, in the employment structure, 
in coats <or prices) and an analysis of changes in the technology 
used in production processes. The study also analysed the 



reJationship between structural change and growth in the Indian 
economy . 

Before these analyses were undertaken. however, a 
number of adjustments were made to the Input-Output tables to 
improve the comparability of these data. These adjustments 
involved the aggregation of selected industries to bring all the 
tables to a standardised 46-sector classification, and the 
deflation of the 1968-69. 1973-74 and 1978-79 tables to 1983-84 
factor prices. Inspite of these adjustments to the Input-Output 
tables, a certain degree of i ncomparab i 1 i ty remained and the 
results of this study must be interpreted accordingly. 

The orientation of this study was to bring together and 
empirically test the methodology of analysis of structural change 
in the I-O framework by using the available Indian I-O tables. 
That is, the two strands viz. methodology and empirics run side 
by side throughout the study equally importantly. The output, 
employment and cost aspects of structural change were examined by 
studying the sectoral shares of the 46 sectors, by decomposing 
any increase in each of these aspects into different sources of 
growth and by studying the contribution of different final demand 
categories (like private consumption, government consumption, 
investment, exports and imports) to any increase in output or 
employment or costs. The sources of growth measured the 
contribution of factors like changes in I-O relations, changes in 
the level and composition of final demand and changes in the 
interaction factorCs) to any increase in these aspects. This 
study is an improvement over similar existing studiss in the 
sense that it measures the interrelationship of the effect of 
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changes in final demand and changes in I -0 relations on changes 
in output, employment and costs. This interrelationship has been 
called the interaction factor<s> in this study. Existing studies 
in the literature so far have ignored this aspect. Further. this 
study deals with the empirical investigation of changing cost 
structures of industries. This aspect too has been given less 
importance in the past studies. 

Structural change in technology was studied by 
examining the change in the most important I-O coefficients. 
Finally, the relationship between structural change and growth in 
the Indian economy was examined with the help of simple 
regression analysis. 

The results showed that the structure of Indian 
production diverted from agriculture to industry, specially to 
heavy industry and to services over the period 1968-69 to 1983-84 
and of all components, change in the level of final demand was 
the most significant factor affecting the increase in. output. The 
effects of changes in the composition of final demand'Vnd changes 
in I-O relations showed a decline in the demand of output of 
traditional industries like agriculture and industries connected 
to agriculture and an increase in the demand of the output of 
industries like chemicals, textiles, paper, machinery and 
electric power. The contribution of the change in composition of 
final demand component for the entire economy was positive but 
small indicating a shift in final demand in favour of more 
i nterdependent industries and away from the more ihdependent 
industries like agriculture. The impact of changing I-O relations 
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on increase in output over the period under study too was small. 
This finding is evidence of the general stability of I -0 
coefficients of an economy which is derived from the stability of 
the underlying technological relationships as well as 
interdependencies among industries. 

Regarding employment structure, the results of the 
study showed that the share of agriculture in total employment 
declined marginally while those of the secondary and tertiary 
sectors increased marginally over the period under study. The 
sources of employment growth showed that changes in the 
distribution of final demand and changes in coefficients resulted 
in a significant reduction of labour requirements implying the 
trend of mechanisation of most production processes in India and 
the conflict between the output and employment generation 
objectives of our Five Year plans. 

The analysis of different final demand categories 
showed that output and employment growth in the Indian economy 
during 1968--69 to 1985-84 was largely due to the growth in 
consumption demand and investment demand. 

The analysis of cost shares showed that 90 percent of 
the cost share change of most sectors was contributed by the 
change in factor price component, the remainder being contributed 
by changes in primary input coefficients, changes in intermediate 
input coefficients and changes in interaction factors. 

Other broad results showed the change of the Indian 
economy from a more investment or i anted economy to a more 
consumption oriented one and an increase in the role of foreign 
trade implying the opening up of the economy over the period 
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under study. Some other results showed that the proportion of 
intermediate demand in the total output increased while the 
number of zero coefficients decreased signifying the 
technological advancement of the economy. 

The analysis of structure-growth relationship showed 
that economic growth in India is encouraged by the backward 
linkage structure but not by the forward linkage structure of the 
economy . 

The findings of the study will help to understand the 
structure of the Indian economy in a more meaningful way. The 
study provides a good basis to evolve a development strategy for 
accelerated and balanced growth of the economy. 
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CHAPTER 3 


INTRODUCTION 


Economic development implies a process of transformation and 
it IS closely linked with structural change resulting from the 
interaction of supply and demand factors. The transformation of 
an economy during the process of economic development from a low 
productivity, predominantly rural, agrarian economy to one 
predominantly urban, industrial with increased productivity is 
not automatic. It is a gradual process. According to Syrquin 
(1986), structural change which is intimately related to economic 
development can retard growth if its pace is too slow or its 
direction inefficient. On the other hand, it can contribute to 
growth if it improves the allocation of resources. Government 
policies have a big role to play in influencing the extent and 
direction of structural change and economic development of a 
country . 

Today, in India, w# have come far and have made considerable 
progress since planning for development started. We have achieved 
much, but have created potentials for much more, and it is 
necessary to take stock of this from time to time. It is 
necessary to analyse some broad macro dimensions of growth of the 
Indian economy for discerning trends and the nature of growth. A 
discussion of the n»in features and broad movements of the Indian 
economy since independence at a macro and aggregative level will 
explain the extent and direction of growth and structural changes 
that have been taking place in the Indian economy. Such a 
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diBcuBEion will bring out the neccBsity of conducting a detailed 
study of growth and structural change in India. 

1.1 MAIN FEATURES OF DEVELOPMENT OF THE INDIAN ECCM3MY 

During the planned economic development of India, 

significant changes have taken place in the structure of the 
Indian economy. The share of the primary sector at constant 

prices has gone down in the Net Domestic Product (NOP) whereas 

the share of the secondary and the tertiary sectors have gone up 
over the period 1950-51 to 1989-90. We find that the average 

annual share of the primary sector in the NDP fell from about 57 
percent in 1950-51 to 54 percent in 1989-90. The secondary sector 
increased its share from about 16 percent in 1950-51 to about 27 
percent in 1989-90 and the tertiary sector from approximately 27 
percent to approx inmtely 59 percent over the same period. The 
growth rate of Nat National Product <f#lP> at constant prices was 
around 5 percent in the first three decades while it was around 5 
percent in the eighties. In other words, the decade of eighties 
witnested a distinctly higher growth rate. As regards the 
sectoral rates of growth, we find that the growth rates of the 
secondary and the tertiary sectors over the period 1950-51 to 
1989-90 has been :more than double that of the priimry sector. An 
important feature of growth in India has bean a slackening of the 
rate of industrial growth in the sixties and the seventies 
indicating some measure of retrogression in the inter-sectoral 
growth of the Indian economy during that period. However, the 
rate of growth picked up in the eighties both in respect of the 
NNP as a whole and of its three sectors. 
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Thus, over the period 1950-?! to 1969-90 as a whole, mainly 
due to the planned efforts of the government, the Indian economy 
become less geared to the primary sector and more attuned to the 
secondary and tertiary sectors. This may be regarded from the 
development point of view as a progressive change in the 
structure of the Indian economy during this period. 

However, corresponding changes in the occupational structure 
of the workforce which is an allied aspect of the structure of 
the economy does not confirm this finding. During the first three 
decades there was practically no change in the proportion of the 
working population engaged in the primary, secondary and tertiary 
sectors. This was not in keeping with the structural progress 
shown by the changes in the share of NDP of the three sectors. 
This IS what constitutes both the problem and the paradox of 
Indian economic development and has led to the controversy about 
the linkage between growth and employment and the disillusion 
with industrialisation as a means for increasing employment and 
changing the sectoral composition of the workforce <Rao, 198>>. 
Further, it shows that the productivity per worker in the primary 
sector has not kept pace with the growth of its NDP share, unlike 
in the secondary and tertiary sectors. However, the 1981 census 
shows that. finally, the occupational structure has started 
responding to the change in the NDP sectoral shares. Thus, the 
share of the priiwary sector in the total number of workers showed 
a marginal decline from about 72 percent in 1971 to about 69 
percent in 1981. 

As regards the structural change in the distribution of the 
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NDP between the commodity and non-commod i ty sectors, the latter 
(which IS the same as the tertiary sector) has been growing much 
faster than the commodity sector during each decade as well as 
over the period as a whole. This is primarily due to the 
inadequate growth of the secondary sector. especially 
manufacturing and construction, rather than the failure of the 
agricultural sector. It is this which constitutes a major part of 
the explanation for the growth of poverty and unemployment in our 
country inspite of the government’s planned efforts towards 
accelerating India’s economic development. 

The external sector in the Indian economy has a strategic 
place in the process of economic development. India’s 
internat lonal trade. exports and imports taken together 
constitutes about 10 percent of her national income. In the late 
fifties and early sixties India adopted import substituting 
industrialisation as a strategy of economic growth. Different 
types of industries were established behind the wall of 
protection. But by the end of the sixties India reached the limit 
in the form of stagnation in exports and growing gap in the 
balance of payments. The import bill continued to rise as imports 
necessary for the maintenance of the newly established industries 
continued to increase. This situation induced the policy makers 
to also give stress to export promotion in order to increase 
exports so that the balance of payments remained under manageable 
proportions <Panchmukhi and Brahmananda , 1987). 

India’s imports have always been larger than her exports and 
the gap between imports and exports has been considerably 
widening after 1977-78. This has been largely due to the 
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increased cost of imports of petroleum and oil products. Though 
India's balance of trade has been by and large adverse, the 
magnitude of deficit increased abruptly in 1979-80 at current 
prices on account of the effects of two oil price shocks of 1974 
and 1979- The unit value index of imports has been consistently 
rising since 197J-74, while the unit value index of exports has 
shown only a moderate rising trend. 

The percentage share of imports in India's total GDP has 
been distinctly increasing since 1974-79 after a fluctuating 
tendency. In case of the percentage share of exports in GDP, it 
gradually declined to the lowest point in 1971-72 from 1960-61, 
and again picked up to reach a new height in 1976-77 after which 
it has shown a declining trend. India's exports as a percentage 
share of total world exports was above 1 percent till 1966-67. It 
gradually declined after that and has never been able to pick up. 

Overall we see that changes in the structure of India have 
been faster during the eighties than during the earlier periods. 
This is one of the consequences of a significant step up in 
growth in the eighties as compared to the earlier periods. 

In the following we will take up the different macro 
dimensions of growth and structural changes, that have been 
taking place in India since independence, in some detail, 

1.2 GROWTH AND STRUCTURAt CHANGE IN THE INDIAN ECONOMY 

During the 59 years from 1990-91 to 1989-90 the real 
national income of India increased by about 390 percent. During 
the same period India’s population increased by about 132 
percent. As a result the par capita real income increased by only 
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95 percent. This implies a rather low growth rate of real per 
capita income - barely 1.7 percent per annum. Table 1.1 gives the 
compound annual rate of growth of aggregate and per capita Gross 
National Product <GNP> and real national income between 1958-51 
and 1989-90. 


Tabla 1.1 


Compound Annual Growth Rate of Aggregate and Per Capita 
GNP and Real National Income : 195i-52 to 1989-98 

(Percentages! 


Time 

Period 

i 

1 

GNP at 
Annua 1 

Current Prices; 
Growth Rates 
<*> 

Populat i on 

NNP at Factor Cost 
<At 1980-81 Prices) 
Annual Gr. Rates 

Annual 

-Growth 

Rate <J|£> 

Aggregate 

Per Capita 

Aggregate 

Per Capita 

1950-51 

to 

5.6 


5.6 

1 .9 

5.8 


1 . 8 

1960-61 









1960-61 

to 

10.5 


7.9 

2.2 

5.4 


1.2 

1970-71 









1970-71 

to 

12.5 


9.7 

2.5 

5.0 


0.7 

1980-81 









1980-81 

to 

14.1 


11.8 

2.1 

5.2 


5.0 

1989-90 









1950-51 

to 

10.5 


8.2 

2.1 

5.9 


1.7 

1989-90 










Source t Economic Intelligence Service <1991), CMIE, Table 8.1-1 


From Table l.I it can be seen that during the >9 years ended 
1989-90, GNP at current prices increased by 10.5 percent annually 
while in real terms it increased by only 5.9 percent at 1980-81 I 
prices. On the other hand, per capita income at current prices 
increased by 8.2 percent annually over the same period while at 
1980-81 prices it increased by only 1.7 percent due to an annual i 
growth rate of 2.1 percent in population. The growth rate in real i 
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national income showed a decline in the sixties and seventies as 
compared to the fifties. However, the growth rate picked up after 
that and the eighties show a significantly higher growth rate of 
5.2 percent in real terms annually as compared to the earlier 
per i ods . 

As regards the sectoral distribution of the national income, 
there has been a significant change in the structure of the 
Indian economy in terms of sectoral distribution of the Net 
Domestic Product <NDP) . Table 1.2 provides a breakup of the NDP 
by industrial origin at constant <i.e. 1980“81> prices. 

It is evident from Table 1.2 that the contribution of 
agriculture to NDP has significantly decreased from 57 percent in 
1950-51 to 40 percent in 1980-Sl and further to >4 percent by 
1989-90. The share of manufacturing increased sharply from 16,2 
percent to 26.8 percent over the same period. There has been a 
noteworthy increase in the share of the tertiary <or non- 
commodity) sector from 26.6 percent in 1950-51 to 59.2 percent in 
1989-90. Within this group the increase in the contribution of 
the subgroup transport, communication and trade has been 
significant from 10 percent to 18 percent over the same period. 
The structural change in the composition of national income by 
industrial origin is the consequence of the process of economic 
growth initiated during the plans. Since the growth process 
involved a rapid expansion of manufacturing in the organised 
sector, the share of n»nufacturing was bound to indicate a 
relatively sharp increase as con^aared to agriculture. 
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T«bl« 1.2 


Share of Net Oomestic Product by Industry of Origin 
for the Periods 196t-61. 1979-71, 198«>81 and 1989-98 

<At 1988-81 Prices! 


Sectors 


Share in Total NDP 

<%> 


1958-51 

1968-61 

1970-71 

1980-81 

1989-90 

I , Agr I cu 1 tore 
etc . 

57.2 

52.7 

46.5 

48.0 

54.0 

1 1 . M i n i ng , 

Manufactur i ng 
etc . 

16.2 

19.5 

22.4 

24.5 

26.8 

1 1 1 . T ransport . 

Commun i cat i on 
Trade etc. 

18.6 

12.4 

j 

15.8 

16.4 

18.0 

IV. Finance & 

Real Estate 

7.5 

7.1 

7.5 

8.4 

9.8 

V . Commun i t y & 
Persona 1 
Services 

8.6 

8.4 

9.9 

11.8 

11 . 5 

Commodity 

Sectors <I + ID 

75.4 

72.2 

68.9 

64.5 

60.8 

Non-Commod i ty 

Sectors 

(III + IV + V> 

26.6 

27.8 

51.1 

55.7 

59.2 

Net Domestic 
Product 

188 

188 

188 

180 

108 


Source i Economic InteHigence Service <1991), CMIE, Table 8.5 


Table 1.5 gives the conv>ound annual growth rates of NDP 
generated by the different sectors. 

It is evident from Table 1,5 that the rat# of growth of real 
output in agriculture during 1958-51 to 1989-98 was of the order 
of 2.5 percent per annum while the share of nmnufactur ing during 
the same period increased at the rate of 5.2 percent per annum. 
Similarly. the rate of growth of trade, transport and 






















9 


communication was also of the order of 5-2 percent between 1950“ 
51 to 1989-90. The growth rate of the tertiary sector on the 
whole was 4.9 percent during the same period. Table 1.5 also 
clearly shows a slow down in the growth rates of the primary and 
secondary sectors in the sixties and the seventies corresponding 
to the slowdown in the growth rate of the NDP as a whole during 


Table 1.5 


Rate* of Growth of Net Domestic Product at Factor Cost 

<At 198f-81 Prices) 


Activity 


I . Agn cul ture 
etc . 

I I . Mining, 
Manufacturing 
etc . 

I I I . Transport . 
Communi cat i on 
Trade etc. 

IV. Finance & 
Real Estate 

V. Community & 
Personal 
Serv ices 


Commodity 
Sectors < I + 1 1 > 
Overall Growth 

Non-Commodi ty 
Sectors 

<in + IV + V) 
Overall Growth 


Net Domestic 
Product 


Compound Annual Rate of Growth i%> Between 


1950-51 
& 1960-61 


2,9 


5.7 


5,5 


5.5 


5.5 


5.6 


4.5 


5.8 


1960-61 
& 1970-71 


2.2 


5.0 


4.7 


5.8 


5.2 


5.0 


4.6 


5.5 


1970-71 
& 1980-81 


1 .5 


5.7 


4.6 


4.5 


5.9 


2.2 


4.5 


2.9 


1980-81 
Sc 1989-90 


5.5 


6.5 


6.5 


7.5 


5.9 


4.7 


6.5 


5.4 


1950-51& 

1989-90 


2.5 


5.2 


5,2 


4.6 


4.6 


5.5 


4.9 


5.8 


Source : Economic Intelligence Service (1991), CMIE, Table 8.5 
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the same period. Thus over the period 1950-51 to 1969-90 as a 
whole, the Indian economy reduced its dependence on the primary 
sector and became more geared to the secondary and the tertiary 
sectors; and in terms of percentage growth between the two, 
slightly more to the secondary than to the tertiary sector. 
Another interesting aspect of structural change in India has been 
a significant change from a subsistence to a market oriented 
economy. This change can be seen from Tables 1.2 and 1 . > by the 
increasing role of trade, transport, communication and banking in 
the NDP over the period of 59 years under consideration. 

The theory of economic growth <Rostow, 1960) also supports 
the structural change in the composition of the national product. 


Mhi le 

the developed economies 

are predominantly 

industrial 

i n 

the 1 r 

structure. developing 

economies like 

India 

art 

predominantly agricultural. As 

industrial isation 

spreads 

i t 


brings an improvement in the share of industry and services and a 
decline in the share of agriculture. The Indian economy is 
passing through such a process of transition from an agricultural 
economy to an industrialised one. This structural change is 
taking place though at a slow pace. 

The changing structure of national income in India needs to 
be further strengthened by stepping up the programme of 
industrial isation. This does not imply a neglect of agriculture, 
but for accelerating the growth process in agriculture, 
industrialisation of the economy with emphasis on agrobased 
industries supplying inputs to agriculture is a must. In fact as 
long as India's problem of poverty is unresolved, an accelerated 
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growth of output jn the commodity sectors as compared to the non- 
commodity sectors should be the central preoccupation of the 
planning process in India (Economic Intelligence Service, 1990). 

Next we come to changes in the composition of India’s final 
demand. Table 1.4 presents the percentage shares of consumption, 
investment, exports and imports in India’s Gross Domestic Product 
at market prices for 1970-71. 2980-81, 1984-85 and 1986-87. 

Table 1.4 


Composition of Final Demand (Gross Domestic Product at 

Market Prices) 

(At Current Prices) 


Demand Factors 

Percentage Share 


1970-71 

1980-81 

1984-85 

1986-87 

Govt. Final Consumption 
Expenditure 

9.4 

9.6 

10.6 

12.0 

Private Final Consumption 
Expenditure 

74.0 

72.1 

69.8 

67.2 

Gross Fixed Capital 

Format ion 

15.7 

19.3 

19.6 

21.6 

Change In Stocks 

2.6 i 

3.5 

3.5 

2.7 

Export of Goods& Services 

4.4 ; 

6 . 6 

6.9 

5.8 

Less Imports of Goods & 
Serv i ces 

-4.5 

-10.0 

-8.4 

-7.7 

Di screpanc i es 

-1.6 

-1.2 

-1.9 

-1,6 

Total Final Demand or 
(Total Expenditure on 
Gross Domestic Product) 

100 

100 

1 

100 

100 


Source : Chandhok and The Policy Group, India Database. 

The Economy, Vol.l (1990), Table 1.62 and Table 1.204 


From Table 1.4 it can be seen that over the period 1970-71 
to 1986-87, the import share in total final demand grew 
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consistently, from 4.5 % in 1970-71 to 7.7 % in 1986-87. Along 
with the import share, the export share in total final demand 
also rose from 4.4 % in 1970-71 to 5.8 % in 1986-87. The share of 
investment also increased substantially from 18.5^ in 1970-71 to 
24.5% of GOP in 1986-87. By contrast, the share of private 
consumption declined from 74% in 1970-71 to 67.2% in 1986-87. 
Government consumption shows a marginal increase in its share 
over the period 1970-71 to 1986-87. In short, the Indian economy 
is experiencing a significant increase in the role of foreign 
trade though consumption and investment continue to maintain a 
very large share of final demand. 

The major items of private final consumption expenditure are 
food, beverages and tobacco, clothing and footwear, gross rent, 
taxes. fuel and power, furniture, furnishings, household 
equipment and operation, medical care and health expenditure, 
transport and communication and recreation. entertainment, 
education and cultural services. Table 1.5 gives the changes in 
the private final consumption expenditure by object over the 
period 1950-51 to 1987-88. 

Table 1.5 ehows that food items constitute the major chunk 
of private final expenditure. There is a steady decrease in the 
share of food items from 65.5% in 1950-51 to 54.4% in 1987-88 and 
in the shar^e of gross rent etc. from 17.2% to 11.6% over the same 
period. The share of all other items shows a steady increase 
between 1950-51 and 1987-88. The share of clothing & footwear and 
transport & communication more than doubled, from 5.4% in 1950-51 
to 12.6% in 1987-88 for clothing & footwear and from 2.6% in 
1950-51 to 7.5% in 1987-88 for transport St communication. 
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T»bl« 1.? 


Privat* Final Consumption In Ths Domestic Market By 
Object : Percentage Distribution 
<At 198t-81 Prices) 


I tern 

Percentage Distribution 

1950-51 

1960-61 

1970-71 

1980-81 

1987-88 

Food, Beverages 

Sc Tobacco 

65.5 

66.4 

62.6 

58.9 

54.4 

Cloth i ng & 
Footwear 

5.4 

7.1 

8.8 

11.2 

22.6 

Gross Rent. 

Taxes. Fuel & 
Power 

17.2 

14.2 

12.9 

12.4 

21.6 

Furn I ture , 

Furn j sh 1 ngs , 
Househo 1 d 
Equipment Sc 
Operat i on 

2.2 

2.4 

5.1 

2.8 

5.7 

Medical Care Sc 
Health 

Expend! ture 

2.5 

1.6 

2.4 

5.0 

2.6 

Transport Sc 
Communi cat i on 

2.6 

f 

2.8 

5.7 

5.2 

7.5 

Recreat i on , 
Enterta i nment , 
Education Sc 

Cul tural Serv ices 

2.0 

1.9 

! 

5.5 

5.0 

5.1 

Mi sc. Goods Sc 
Serv i ces 

>.8 

5.6 

5.2 

5.5 

4.7 

Private Final 
Consumption 
Expenditure in 
Domestic Market 

100 

100 

100 

100 

100 


Source t Chandhok and The Policy Group, India Database, 
The Economy. Vol .1 <1990). Table 1.148<b) 


There have been changes in the structure of gross capital 
fOUfnation by industry of use also. Table 2.6 gives the percentage 
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share of gross capital formation by industry of use for 1950-51, 
1960-61. 1970-71. 1980-81 and 1987-88. 

Tabl • 1.6 


Gross Capital Formation by Industry of Use 
(Percentage Distribution) 

<At 1980-81 Prices) 


Activity 

Percentage Distribution 

3 950-51 

1960-61 

1970-71 

1980-81 

1987-88 

Agriculture 

22.8 

15.1 

20.0 

19.8 

13.5 

Mining & 
Quarrying 

0.9 

1.6 

2.2 

5.6 

6.6 

Manufacturing 

18.5 

28,2 

29.8 

28.5 

26.0 

a) Registered 

16.5 

25.6 

25.2 

21.8 

19.0 

b) Unregistered 

1.8 i 

2.7 

6.6 

6.7 

7.0 

Electricity, Gas 
& Water Supply 

2.4 

4.5 ; 

9.2 

10.5 

13.5 

Construct ion 

0.7 

3.9 

2 . 6 

2.3 

1 .8 

Trade, Hotels & 
Restaurants 

12.6 

6.0 

2.9 

5.9 

8.7 

Transport , 

Storage & 

Common i cat i on 

11.1 

12.7 

10.8 

9.5 

12.7 

F i nance , 
Insurance, Real 
Estate & 

Business Service 

21.2 

14.2 

13.3 

11.0 

9.6 

Community , Social 
4 Personal 

Serv i ces 

10.0 

15.9 

9.4 

8.9 

9.8 

Total Gross 
Capital 

Formation 

100 

100 

100 

100 

100 


Source j Chandhok and The Policy Group, India Database, 
The Economy. Vo 1.1 (1990), Table 1.155<b) 
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From Table 1,6 we observe the following trends 
The share of agriculture shows a steady decline in the total 
gross capital formation from ZZ.8% in 1950-51 to 11.5^ in 1987- 
88. Similarly the shares of trade, hotels & restaurants and 
finance etc. show a declining trend over the same period. On the 
other hand, the shares of manufacturing and electricity, gas & 
water supply show a steady upward trend. The share of 
manufacturing in total gross capital formation increased from 
18.5^ in 1950-51 to Z8% in 1987-88 while that of electricity etc. 
rose by six times from a mere Z.A% in 1950-51 to 15.5% in 1987- 
88. Such a change is in keeping with the changing NDP shares of 
the primary and secondary sectors. Services, in general do not 
show much change in its share. This is due to the fact that 
capital formation in services is mainly of fixed capital like 
construction, machinery and equipment which normally last for a 
long period. 

Tables 1.7 and 1.8 show the changes in the structure of 
India’s exports and imports. 

The data given in Table 1.7 reveals that traditional exports 
dependent upon agriculture and mineral wealth accounted for 42% 
of total exports in 1970-71. Their share however declined to 
about 52% in 1987-88. As against this, the share of manufacture 
in total exports has gone up from about 50* in 1970-71 to about 
65* in 1987-88. There is a sharp increase in the share of mineral 
fuels and lubricants from about 1* in 1970-71 to about 4* in 
1987-88. Obviously the structure of Indian exports in changing in 
favour of manufactured goods and mineral fuels whose combined 
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share has gone up from about 51% jn 1970-71 to about 67% 
in 1987-88. 


Table 1.7 

Exports by Major Commodity Groups (Percent of 

Total Exports) 


Category 

Percentage Share 

1970-71 

1980-81 

1987-88 

Agriculture Se 
Allied Products 

51.7 

50.7 

27.7 

Ores & Minerals 

10.7 

6 . 2 

4.5 

Manufactured 

Goods 

50,5 

55.8 

62.9 

Mineral Fuels & 
Lubricants 

0.8 

0.4 

4,2 

Others 

6.5 

6.9 

0.7 

Total Exports 

100 

100 

100 


Source : Chandhok and The Policy Group, India Database, 
The Economy. Vo 1.2 <1990). Table 6.11 


The structural changes in imports show increasing imports of 
capital goods and raw materials due to rapid growth of 
industrialisation. From Table 1.8 it can be seen that the share 
of raw materials rose significantly from 20.2% in 1964-65 to 
65.2% in 1987-08. The share of capital goods was very high in 
1964-65 that is. about 49% while in 1987-88 it was 28% of total 
imports. The imports of raw materials was low in 1964-65 (Third 
Plan Period), because, at that time, the country was 
industrialising herself through setting up new industries and 
accordingly the demand for capital goods was high then but the 
demand for raw materials would only come later. The irrqports of 
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consumer goods show a declining trend from Zl% in 3964-65 to only 
A . in 1987-88. This is due to our country becoming self- 
sufficient in foodgrains and consumer goods through agricultural 
and industrial growth. 


Tabl* I . 6 

Structure of Indian Imports (Percent of Total Imports) 


Category 

Percentage Share 

1964-65 

1970-71 

1980-81 

1987-88 

Consumer Goods 

20.9 

14.8 

5.0 

4.5 

Raw Materials & 

Intermediate 

Manufactures 

20.2 

54.4 

77.8 

65.2 

Capital Goods 

49.5 

24.7 

15.2 

28.1 

Others :Unc lass i f i ed 

9.6 

6.1 

4.0 

2.4 

Total Imports 

100 

100 

100 

100 


Source ; Chandhok and The Policy Group, India Database, 
The Economy, Vol.2 <3990>. Table 6.12 


Indian imports are much higher than Indian exports. In 1987- 
88 exports constituted 5.2^ of GNP at market prices while 
imports were 7.45K of GNP. India* s trade deficit has been 
increasing since 1950-51 which is not a healthy trend. The policy 
of import liberalisation since the late 19708 has further widened 
the trade deficit which increased from 0.5* of GNP in 1950-51 to 
4.6* of GNP in 1980-81. In 1987-88 the trade deficit was equal to 
Rs. 6658 crores which constituted 2.2* of India’s GNP (Chandhok 
and The Policy Group, 1990. Vol . 2, Table 6.15). India's exports 
as a percent of world exports has declined from 1.88* in 1950-51 
to 1.05* in 1960-61, to 0.65* In 1970-71 and further to 0.5* in 
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1987-88 (Chandhok and The Policy Group, 1990. Vol . Z, Table 
6 . U) . 

Another feature of structural change in India is the change 
in the structure of factor incomes. Table 1.9 shows the factor 
income distribution for the period 1970-71 to 1984-85. 

Table 1.9 


Structure of Factor Incomes (Percent of Total) 
(At Current Prices) 


Factor 

I ncome 




f 

=*ercent of 

tota 1 






p* 

1970-71 
S T 

Tota 1 

P 

1980 

S 

-81 

T 

Total 

P 

1984 

S 

-85 

T 

Total 

Compen- 
sation 
of Emp- 
loyees 

22.6 

57.7 

55.1 

58.7 i 

24.2 

52.5 

51 .8 

40 . 8 

2 5.1 

55.0 

55.7 

42.2 

Inter- 

est 

5.2 

10.8 

5.0 

5.2 

5.7 

16.5 

4.9 

7.8 

6.2 

18.6 

5.0 

8.6 

tiUlli 

2.4 

i .4 

11 .9 

5.1 

1 .2 

1.9 

8 . 6 

4.1 

1.5 

1 .7 

6.5 

5.5 

Prof i ts 
& Divi- 
dends 

2.2 

10.9 

5.5 

4.5 

2.1 

10.1 

5.8 

4.5 

4.8 

10.6 

4.5 

6.8 

Mi xed 
Income 
of Self 
Employ- 
ed 

69.6 

19.2 

26.1 

46.7 

66.8 

19.2 

50.9 

42.8 

64.4 

16.1 

50.5 

59.7 

Net 

Domest- 
ic Pro- 
duct 

100 

1 

100 

1 

100 


♦ P stands for Primary, S slands for Secondary and T for Tertiary 
Sectors 


Source ; Chandhok and The Policy Group, India Database, The Economy, 
Vol.l (1990). Table 1.8 (b). 

A traditional economy is marked more by self employment than 
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by employment on wages and salaries. As the economy develops the 
share of the former in the total factor income declines while 
that of the latter increases. The development of the Indian 
economy in this direction also is revealed by Table 1.9. Table 
1.9 shows that for the period 1970-71 to 1984-85. employee 
compensation in the form of actual payments to labour (excluding 
self employed) was between 38* to 43* of NDP in all the years and 
shows an upward trend in 1984-85 as compared to 1970-71 and 1980- 
81. Mixed income of self employed shows a declining trend from 
46.7* in 1970-71 to 39.7* in 1984-85. Profits and dividends also 
show an increasing trend from 4.3* in 1970-71 to 6* in 1984-85. 
Rent and interest taken together accounted for about 10* of the 
total factor income in 1970-71 while in 1984-85 their share was 
about 12*. Whereas rents show a tendency to decline, the share of 
interest shows an increasing trend. A closer analysis of factor 
income distribution from Table 2.9 reveals that, of the total 
factor income generated in the primary sector, more than 60* 
contribution comes from mixed income of self-employed for all the 
three years while compensation to employees has the major share < 
more than 50* > in the total factor income of the secondary 
sector. For the tertiary sector also the major contribution comes 
from employee compensation. Of the three sectors, interests and 
profits and dividends have the largest share in the secondary 
sector while rent has the largest share in the tertiary sector 
for all the three years. 

Next we shall analyse the economic growth in the Indian 
economy in terms of growth of output in agriculture, industry and 
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energy since 19^0-51. Table 1.10 gives these aspects of India's 
economic growth. 


Table 1.18 


Growth of Output : 1958-51 to 1998-91 



1950-51 

1960-61 

1970-71 

1980-81 

1990-91 

Annual 
Rate of 
Increase 
<*) 

Between 

1950-51& 

1989-90 

Index of Indust- 
rial production 
<1980-81 = 100) 

18.5 

56.2 

65.5 

100.0 

212.9 

5.9 

Index of Agricu- 
I tura 1 

Product ion 
<1969-70«100> 

58.5 

86.7 

111.5 

155.5 

186.4* 

2 .7 

Foodgrains <Mii- 
lion tonnes! 

50.8 

82.0 

108.4 

129.6 

177.2 

2.8 

Finished steel 
(Million tonnes > 

1.04 

2.59 

4.64 

6.82 

15.40 

6.4 

Cement (Million 
tonnes ) 

2.7 

8.0 

14.5 

18.6 

48.7 

7.5 

Coal including 
lignite (Mi 1 1 ion 
tonnes ) 

52.5 

1 

55.2 

76.5 

119.0 

225.5 

4*8 

Crude oil 

(Mi 11 ion tonnes 

i 

0.5 

6 . 8 

10.5 

55.0 

12.5 

Electric i ty 
generated (util- 
ities only) 

(Bi 1 1 ion kwh) 

* Reiati 

t 

16.9 

»s to 19t 
1 

55.8 

^9-90 

110.8 

264.2 

10.4 


Source : Economic Survey, 1998-91, page S-1 and Economic 

Intelligence Service <1991). CMIE, Key Indicators of 
India's Economic Growth 1958-51 to 1990-91. 


From Table 1.18 we see the progress India has made on the 
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agricultural and industrial fronts. Between J950-51 and 3990-91 
production of foodgrains has increased by about 248* from 50.8 
million tonnes in 3950-53 to 377.2 million tonnes in 3990-93. 
Good progress has been made in the agricultural sector since the 
First plan, even though, the original targets fixed in each plan 
were not achieved at all. The annual rate of growth in foodgrains 
between 3950-51 and 1990-91 was only 2.8*. A lot of progress has 
been made on the industrial front too as can be seen by the 
growth of the industrial output of selected commodities from 
Table 1.10. Today India is one of the most industrialised 
countries of the world. The industrial structure has become 
widely diversified covering broadly the entire range of consumer, 
intermediate and capital goods. Industrial growth has not been 
uniform since 1950-53. After a steady growth of about 6* during 
1950-51 to 1970-71 the growth rate slowed down to 4.2* during 
3970-73 and 3980-81. During 1980-81 to 1990-91 the growth rate 
increased to 7.9* per annum. Overall the rate of growth of 
industrial output was 5.9* per annum between 1950-51 and 1990-91. 

Before we conclude this section it is necessary to give a 
brief picture of price movements in India as well as the changes 
in the employment structure of India since 1950-51. 

Price movements are significant in studying the growth of an 
economy. First of all, price variations indicate the general 
economic conditions in the country. They tell us the value of 
money and how different sections of people are affected. 
Secondly, price movements are significant to the Government for 
they indicate the nature of control and regulatory measures which 
the Government has to adopt. Finally, in the context of economic 
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development of a large and predominantly agricultural country 
like India. price policy is extremely significant since the 
successful implementation of the plan projects depend largely on 
the Government control of prices. 

The following table gives the index numbers of wholesale 
prices in India since 2951. 


Table 2.21 


Index Numbers of Wholesale Prices ; 2950 to 1990 
<Base : 2981-82 » 288> 


Year 

Index 

Percentage 
Change over 
Previous Year 

Annual Rate of 
Between 

Increase <%) 

1950 

16.2 

5.2 

1950 

8c 

1960 

12.9 

1955 

14.1 

-9.4 

I960 

Sc 

1970 

6.2 

1960 

18.9 

6.2 

1970 

& 

1980 

9.6 

1965 

24.9 

8.5 

1980 

ic 

1990 

7.4 

1970 

54.6 

6.1 

1950 

Sc 

1990 

6.2 

1974 

59.1 

28.5 





1978 

64 . 6 

-0.5 





1980 

86.7 

20.2 





1985 

124.0 

4.6 





1990 

176.7 

8.7 






Source : Economic Intelligence Service <1991 >. CMIE, Table 18.8 


Even though the price level in India has been steadily 
rising ever since economic planning was initiated in 1951 < as 
can be seen from Table 1.11), the rise in prices since the Fourth 
plan <1969-70 to 1975-74) has been extremely significant- Besides 
other factors, a fourfold increase in oil prices towards the end 
of 1975 resulted in an unprecedented rise in the price level of 
2974 in which prices increased by 28.5% over the previous year. 
The Janta Government was successful in holding the price line 
reasonably well during 1977 to 1979. Since 2980 the price level 
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has continued to rise despite all the steps taken by the 
Government to control it. During the eighties prices rose by 7 . 
annually. As a consequence of the continuous rise in prices the 
value of one rupee today is 8 paise in terms of the 2950 
purchasing power of the rupee. The imbalance of demand and supply 
is the main cause of Indian inflation. Taking the economy as a 
whole, the index of money supply is a reasonably good measure of 
aggregate demand and the index of real national income is a good 
measure of aggregate supply. During 1960-61 and 1990-92 money 
supply increased at an annual rate of 12. 5^ whereas the real 
national income increased by 5.9*. This clearly explains the fact 
that the inflation of prices is caused by excessive expansion of 
monetary demand in relation to the available supply of goods and 
services in the economy. Thus in order to ensure price stability, 
the rate of expansion of money supply should be roughly equal to 
the rate of increase of output. A couple of percent points more: 
but not much more < Economic Intelligence Service, 1991). 

As regards demographic changes, the population of India 
increased from 557 million in 1952 to 857 million in 1991 at an 
average annual rats of increase of 2.1*. Tables 1.12 and 1.15 

show workforce and occupational classification of workforce 

respect i vely . 

Table 1.12 shows that the workforce participation rate rose 
from 59* in 1951 to 45* in 1961. Thereafter it declined and was 
approximately 55* in 1971 and 1981. This contradictory trend can 

be explained by the fact that the concept of "worker” or labour 
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force has been changing in the different censuses^. In 3991 the 
workforce participation rate was 57.6^. The direct comparisons of 
the 1981 & 1991 figures is possible because of the adoption in 
the 1991 census of almost the same definitions & concepts of the 


Table 3.12 

Workers and Non Workers : 1951 - 1981 

Million 




1951 

3961 

1971 

1981 

3991 

a . 

Workers * 

140 

189 

180 

225 

515 



<59) 

(45) 

<55> 

<54) 

<57.64) 

b. 

Non-Workers 

217 

250 

568 

442 

522 



<61 ) 

<57) 

<67> 

<66) 

<62.56) 

Total <a + b> 

557 

459 

548 

665** 

857*** 



<100> 

<300) 

<100) 

<100) 

<100) 


Figures in brackets show percentage of total 

* i.e all those who participate in any type of economic activity 
*♦ Excludes Assam 

Excludes Jammu &. Kashmir 

Source j Economic Intelligence Service <1991), CMIE, Table 9.1A & 
Census of India 1991 

1981 census. The data given in Table 1.12 however should be used 
for comparisons with extreme care and caution because of the 
above mentioned reasons. 

As regards the occupational structure of the Indian economy 
there has been a marginal shift in the proportion of the working 
population from agriculture to the secondary and tertiary sectors 
of the economy. Table 1.15 shows this. 

As is evident from Table 1.15, the occupational structure of 

1. For details see Census of India, 1991: Provisional Population 
Totals - Workers 4 their Distribution, Series 1. Paper 5. 
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India clearly reflects the backwardness of the Indian economy. 
Over the period 1951 to 1971 the proportion of working population 
engaged in the primary sector has been steady around 71 %. This is 

Table 1.1> 

Occupational Classification of Morkers : 2951 to 1981 (Percent) 



1951 

1961 ' 

1971 

1981* 

A. 

Primary Sector 
(agriculture, livestock. 

72.1 

71 .8 

72.1 

68.8 


forestry, fishing, 
hunting & plantation) 





B. 

Secondary Sector 
(mining & quarrying. 

10.7 

22.2 

11.2 

15.5 


household industry, other 
industries, construction) 





C. 

Tertiary Sector 
(trade & commerce. 

17.2 

16.0 

16.7 

17.7 


transport, storage Sc 
commun i cat i on , other 
services) 





TOTAL (A + e + C) 

100 

100 

100 

108 


* Excludes Assam 


Source : Economic Intelligence Service <1991), CMIE, Table 9. IB 

significant, since a large percentage of population dependent on 
the primary sector is a clear indication of the prevalence of 
large scale disguised unemployment in agriculture and 
consequently of low per capita labour productivity and prevalence 
of widespread poverty. Over the same period the proportion of 
working force in the secondary and tertiary sectors has also been 
constant at around 28%. Only in 1961 there has been a marginal 
decline of about ?% in the workforce engaged in the primary 
sector from 72% to 69%. This decline has been absorbed in the 







secondary and tertiary sectors whose contribution has 


i ncr eased 


from around 28^ to around JIX. Thus there has been no clear shift 
in the workforce from the primary to the secondary and tertiary 
sectors of the country since 1953. That is. the occupational 
structure is not in keeping with the changing NDP shares of the 
primary. secondary and tertiary sectors. The experience of 
developed countries shows that economic development of a country 
IS accompanied by a clear shift of the working population from 
the primary to the secondary and ultimately to the tertiary 
sectors of the economy. The development process of India has till 
date not shown a significant healthy trend on this front. 

1.3 PURPOSE OF THIS STUDY 

The features of the Indian economy mentioned above give an 
idea about the extent of growth and structural changes taking 
place in the economy since the fifties but at a very macro and 
aggregative level. There have been very few studies and 
descriptions of structural change in the Indian economy during 
this period which have analysed Indian economic growth and 
structural change in detail. The understanding of the structure 
of an economy in detail is very much essential for its planned 
development. There is an inherent need for examining the detailed 
internal structure of an economy and its relationship with the 
growth of the economy in order to find out whether the two are 
going hand in hand, that is, whether the extent and direction of 
structural change is in favour of rapid economic growth of the 
economy or not. Our interest in this subject greatly stems from 
this necessity. The purpose of this study is to analyse* 
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structural change and growth in the Indian economy in detail 
during the period 1968-69 to 1985-84 using the Input-Output 
tables of India for the years 1968-69, 1975-74. 1978-79 and 1985- 
84 prepared by the Central Statistical Organisation <CSO>. Input- 
Output tables provide information regarding the production 
activities of an economy in great detail and are amply suited for 
structural analysis studies. The selection of the period of 
fifteen years ranging from 1968-69 to 1985-84 for the purpose of 
this study has been dictated by the availability of Input-Output 
tables of the Indian economy. 

The present study has been designed in such a way that its 
findings could be useful in development planning for the Indian 
economy. It is unquestionably recognised that rapid economic 
development needs efficient planning. Such economic planning is 
not possible without knowing the details of the structure of the 
economy. So, as a first step, there is need to understand the 
structure and growth of the economy that could provide a 
framework, for proper allocation of economic resources to attain 
the object of rapid economic development. The present study is an 
effort in this direction. More specifically, by comparing Input- 
Output tables constructed for different years, this study 
attempts to analyse the nature and implications of changes in the 
structure of production, in technology, in employment and in 
costs for the Indian economy over the period 1968-69 to 1985-84 
as comprehensively as possible and also attempts to study the 
relationship of structural changes with the economic growth of 
the country over the same period. 
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1.4 CHOICE OF METHODOLOGY 

This study relies heavily upon the analytical framework 
provided by the Input-Output technique. The primary focus of the 
Input-Output technique is the production side of the economy. The 
most significant structural relationships in this technique are 
relationships describing the interdependencies among producing 
sectors. These relationships are not based upon optimization 
theories regarding production decisions in the different 
industries but are instead derived from theories concerning the 
technology underlying production processes. Variables 
representing the economic behaviour of consumers and 
institutional and governmental rules are assumed to be exogenous, 
that is, determined by factors outside the model. 

The technology underlying actual production processes is a 
very broad concept which encompasses social and cultural factors 
as well as scientific relationships. It is not possible to record 
technology accurately in the form of Input-Output data. Thus 
technology in an Input -Output framework does not include social 
and cultural factors. Technology is recognised as a central 
factor in the production process which is expected to remain 
relatively stable over time. The relative stability of the 
technological relationships underlying production processes is 
explained by the fact that technology is embodied in factors of 
production which are usually fixed in the short term. Although 
there are certain measures which can be taken to improve 
efficiency and increase output in the short term, fundamental 
changes in production processes are by nature long-run issues. 
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There is a difference between technological change and 
substitution among inputs. Substitution among inputs refers to 
changes in the mix of inputs within the context of a given 
production function while technological change implies changes in 
the production function itself. In an Input-Output table, the 
production function for each sector is specified and fixed for 
the year for which the Input-Output table has been constructed. 
Changes over time in the relationships among sectors and 
requirements of primary inputs in the Input-Output table thus 
reflect the effects of both input substitution and technological 
change. Since these phemomenon are represented as changes in the 
structural parameters of the Input-Output model, they are 
identified as structural change. 

The Input-Output technique is not unique in providing a 
framework for analysing the Indian economy. Numerous other 
economic models including growth models and econometric models 
have been used for this purpose. Each of these models differ in 
terms of the theories upon which they are constructed and the 
types of issues which they are designed to investigate. It is not 
our purpose to compare alternative, analytical procedures for 
analysing the Indian economy. However, it should be stressed that 
the Input-Output model is better suited for analysing changes in 
the relationships underlying production processes on several 
counts. Firstly, Input-Output tables give a much greater level of 
industrial detail than is available in most other analytical 
models. Secondly, the Input-Output model encompasses all 
productive activities and from this perspective can be viewed as 
being a complete model of industrial production. Finally, in the 
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Input -Output model government policies, economic behaviour of 
producers and consumers and foreign trade variables are 
determined by factors outside the model. This enables attention 
to be concentrated on the technology of production and the 
interrelationships among industries in production activities- 
Hence, owing to the nature of the problem of the present study 
and the availability of data, thS Input-Output approach has been 
adopted as a methodological choice for analysing growth and 
structural change in the Indian economy over the period 1968-69 
to 1983-84. 

The analysis of growth and structural change presented in 
this study can be described as a comparative, static analysis. 
The exercises described in the following chapters are primarily 
concerned with measuring the changes in the structure of 
production in the Indian economy, assessing the implications of 
these changes in terms of changes in the requirements of 
intermediate inputs, employment and costs. and relating 
structural changes to the economic growth of the economy over the 
period 1968-69 to 2983-84. This study does not attempt to develop 
explanations of the causes of structural change which by itself 
would form a separate research topic. 

1 . 3 ARRANGEMENT OF CHAPTERS 

This study consists of ten chapters. Chapters 2 and 3 
provide a review of the background literature for the study, 
explain the specific objectives of the study and present a 
description of the basic data used in subsequent analysis. In 
particular, Chapter 2 describes the Input-Output model, gives a 
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summary of other studies of structural change in an Input-Output 
framework, describes the specific objectives of the study and 
explains the steps that have been taken up to meet these 
ob j ect i ves . 

Chapter ? discusses the principal characteristics of the 
Indian Input-Output tables and supplementary employment data 
collected from different sources which provide the basic data for 
the purpose of this study and explains the adjustments made to 
these data to improve their intertemporal comparability. 

While Chapter 4 presents a direct, aggregated and overall 
comparison of the four adjusted Input-Output tables. Chapters 5 - 
8 provide' detailed, empirical analyses of the extent of 
structural change in the Indian economy during the period 1968-69 
to 1981^-84, The analysis presented in Chapter 5 is concerned with 
analysing changes in the structure of output of sectors and 
factoring out the sources of output change. 

Chapter 6 is devoted to analysing changes in the technology 
underlying production processes. This is done by measuring 
changes in the most important Input-Output coefficients. In this 
chapter the importance of individual coefficients is decided by 
measuring the effects of a change in individual coefficients on 
the output of industries. 


Chapter 7 examines the structural changes in employment of 
production sectors and also examines the sources of such change. 


In 

Chapter 

8 an analysis 

of changes in the 

cost 

shares 

Of 

pr iii«ry 

inputs 

and its impact 

on the prices of 

the 

output 

of 

different 

Indian 

industries 

over the period 

under 

study 

is 
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presented. The sources of such change are also examined. 

Chapter 9 examines the effect of structural changes, during 
the period under study, on the economic growth of India over the 
same period. 


A brief 

summary of 

the 

empirical analysis and 

the 

1 i mi tat i ons and 

major conclusions 

of this study 

are presented 

i n 

Chapter 10. In 

present i ng 

these 

cone 1 us i ons . 

suggest i ons 

ara 

given for future 

extent i ons 

of this research. 




Note : The data given in this Chapter has been taken from the 
Source - Economic Intelligence Service, 1991. For data not taken 
from this issue, the sources have been mentioned. 




CHAPTER 2 


THE INPUT - OUTPUT APPROACH, REVIEW OF LITERATURE 
AND OBJECTIVES OF THE STUDY. 


The purpose of this chapter is to review and summarize the 
background literature for this study, to explain the specific 
objectives of the study and also to briefly explain the Input- 

I 

Output technique. This chapter is divided into three sections. 
The first section presents a discussion on the nature of Input- 
Output analysis. The second section presents a review of the 
principal contributions to the study of structural analysis in an 
Input-Output framework while the final section describes the 
specific objectives of the study and explains the steps that have 
been taken up in the study to meet these objectives. 

2.1 THE INPUT-OUTPUT APPROACH 

The development of the Input-Output approach as a technique 
for studying economic interdependence began with the work of 
Wassily Leontief in the 1950 *b < Leontief, 1956 and Leontief, 
I960). The idea of interdependence among the different producing 
and consuming units was first proposed in the General Equilibrium 
Theory of Leon Walras (Walras, 1954 and Kuenne, 1954). Walras 
explained the equilibrium in the economy by means of a set of 
production functions for the different producing units, a set of 
consumption functions for the consumers, the total supply and 
demand for commodities and factors of production. But his model 
was too complicated to be used in empirical studies and remained 
unused until Professor Leontief invented the tool of Input-Output 
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analysis and applied it to the data available for the American 
economy during the 19?0s. 

Leontief’s Input-Output technique deals with the 
quantitative analysis of the interdependence among various 
producing sectors of an economy as well as the final consuming 
sectors. An Input-Output table forms the basis for such analysis. 
In the next sub-section we will explain such a table in some 
deta i 1 . 

2.1.1 The Input-Output Table & Fundamental Relationships 

The Input-Output table of an economy shows the flow of goods 
and services from a sector of the economy to all the other 
sectors over a specified period of time < usually a year). It 
gives the systertiatic description of interdependence of different 
sectors of the economy by way of a two-way table. The rows of the 
table describe the distribution of outputs of sectors to 
purchasing sectors and final users, while the columns describe 
the purchases of intermediate and primary inputs by the different 
sectors of the economy. A representative Input-Output table is 
shown in Fig. 2.1. All entries shown in the table are in value 
terms . 

The distinction between intermediate users <i.e. used by 
producing sectors) and final users <i.e. for direct consumption) 
of industrial outputs, and intermediate inputs <i.e. produced 
inputs) and primary inputs <i.e. inputs not being produced), 
enables the transactions in an Input-Output table to be 
classified into four different types. First, the transactions 
among producing sectors comprise the major portion of the Input- 
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Figure 2.1 

The Input-Output Table 
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Output table. These transactions are represented in Figure 2.1 as 
the delivery of the output of sector i to sector j, denoted as 
Since each sector in this table is represented once as a 
producing industry and once as a consuming industry, these 
transactions form a square matrix. The sum of the deliveries of 
the output of sector i to all producing sectors, including 
itself, is represented as Wj in the column vector of total 
intermediate use. Similarly the sum of all intermediate inputs 
purchased by sector ), including the purchase of its own outputs, 
is represented as T | in the row vector of total intermediate 
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i nputs . 

The de 1 i ver i es of sectoral outputs to final demand represent 
the second kind of transactions recorded in Input-Output tables. 
The categories of final demand include private consumption, 
government consumption. investment, inventories, exports and 
imports. In Fig. 2.1 the sectoral deliveries to final demand are 
shown as the output of sector i del ivered to the kth category of 
final expenditures, denoted as Fjj^, 

The third type of transactions recorded in Input-Output 
tables refer to the purchases of primary inputs by producing 
sectors. In the Input-Output framework primary inputs include 
those inputs whose production is not described in the system. 
Thus labour, land and capital stock are cotrimonly regarded as 
primary inputs in Input-Output models. The payments for primary 
factors of production corresponds to the concept of value added. 
These transactions are represented in Fig. 2.1 as Vj where j 
refers to the ith producing sector. 

The final type of transactions shown in Fig. 2.1 is the 
payment for primary inputs by final expenditure categories. These 
transactions are represented as V|^. The inclusion of these 
transactions is necessary in order for the total of an Input- 
Output table to be consistent with national income and product 
aggregates. 

The total production of sector i, denoted as , is defined 
as the sum of the deliveries of the output of sector i to all 
producing sectors and final users. That is, 
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n m 

Xi = ^ Xij + ^ '"ik (i=1.2 n> - 2.1 

j=l k=l 

Since the total sectoral production is equal to the total cost of 
production in each sector in the Input-Output table the row sum 
is equal to the column sum for a given industry. Thus. 


n 


m 

n 


X 

Xi j 

+ X Fjk 

= X Xij + Vj 

1=3 

< i =1 n. }=1 n> 

II 

k = l 



- 2.2 


Furthermore, the sum of all intermediate deliveries plus the sum 
of all deliveries to final demand must be equal to the sum of all 
intermediate deliveries plus the sum of value added or. 


n 

n 
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It follows from equation <2. 5) that the sum of value added is 
equal to the sum of all deliveries to final users. That is. 


n 



n 

m 

X 


s 

X 

X 

j«l 


1*3 

k*l 


The identities and equations described above represent the most 
important ones for the purpose of this study. Other accounting 
relationships will be described as they are used in the later 
chapters. 

The initial statement of Leontief’s Input-Output model 
portrayed a closed self-contained system in which all 
expenditures were associated with purchases of inputs in 
production processes. In this formulation, personal consumption 
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expenditures were identified as inputs in the household industry 
which provided labour and entrepreneurial services as its 
corresponding output. <For simplicity it was assumed that there 
is no external trade or government activity affecting the 
economy). Such a model is called the closed Input-Output model. 
In subsequent work. Leontief modified this system by treating 
personal consumption expenditures as exogenous and extending the 
exogenous expenditure categories to include investment. external 
trade, and government purchases. This modified Input-Output model 
is generally known as an open system since it assumes that 
factors outside the model, that is, behaviour patterns of 
consumers etc., are responsible for determining the level and 
composition of final expenditures. The open Input-Output model 
has a wider application in empirical studies than the closed 
model. In this study we shall be exclusively concerned with the 
open Input-Output model. 

2.1.2 Assun^tions of Input -Output Models 

One of the important uses of an Input-Output table is in the 
area of analysing and predicting the performance of an economy. 
Before an Input-Output table can be used for those purposes, it 
must be converted from a descriptive device into an analytical 
model. For this, the Leontief Input-Output model makes several 
assumptions which are discussed in the following paragraphs. 

The essential assumptions of Input-Output theory are almost 
entirely concerned with the nature of production. Input-Output 
theory assumes that each sector produces a single homogeneous 
output with a single input structure and there is no subBtitution 



39 


between the outputs of different sectors. The basic structural 
unit of this model is the industry or producing sector which is 
assumed to represent an aggregation of firms producing 
homogeneous outputs and employing similar techniques in 
production. This assumption allows each commodity to be 
associated with a particular industry. 

The second assumption states that there is fixed proportion 
of the Leontief production function. In other words, the quantity 
of each input used by any sector is a constant proportion only of 
the level of output of that sector, that is, the amount of each 
kind of input utilised by a sector varies in direct proportion to 
its output. This assumption implies that ail production processes 
exhibit constant returns to scale and there is no substitution 
among inputs in a given production process. 

The third assumption states that the Hawkins-Simon (1949) 
condition must be satisfied by the Input-Output table. This 
condition ensures that the level of gross output in each sector 
is adequate to meet the intermediate and final demands for that 
sector or alternatively the output Xj should not be less than the 
direct and indirect requirements of the output of this sector. 

Furthermore, it is assumed in the Input-Output model that 
there are no externalities among production activities. In other 
words, the sum of the inputs used in the production of several 
commodities is the same as the sum of the inputs used in the 
production of each separate commodity. 

Although these assumptions are very rigid it should be 
stressed that the overall usefulness of the Input-Output model is 



40 


not determined by the validity of its assumptions, but rather by 
the accuracy with which it can predict certain economic events 
(Friedman. 1955)^. 

2.1.5 The Input-Output Model 

From the transaction or interindustry matrix, as described 
above, the technical coefficient matrix can be derived. The 
technical coefficients describe the amount of each input required 
in the production of a given unit of output. These coefficients 
are derived as : 



- 2.5 


The technical coefficients are arranged in a matrix, following 

# 

the same format as the transactions matrix in the Input-Output 
table. This matrix is called the technical coefficient matrix and 
is denoted as A, where 


ail *12 ....... ain 

^ “ »21 *22 • » 2 n 


j*nl *n2 ^ nnj 

— * — 2.6 

This matrix is called the technical coefficient matrix because in 
such a matrix, the technology of production is clearly displayed. 


1, In section 2.2.5 of this chapter reference is made to certain 
studies which have found Input-Output predictions to be superior 
to and more accurate than predictions on the basis of certain 
other techniques. 
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The Input -Output model is essentially a model of production 
in which the principal relationships are determined by 
technological requirements. Optimizing behaviour on the part of 
producers and consumers is ruled out in this model by the 
assumptions of fixed technical coefficients and exogenous final 
expenditures. In this model, quantity and price are two distinct 
and separate issues. Each of these issues can be analysed 
independently and without reference to the other. 

We know that the total production of a sector is defined as 
the sum of the deliveries of the output of that sector to all 
producing sectors and to final users. Assuming that there are n 
sectors in an economy the equations describing the distribution 
of the total output of each industry can be represented ast 

^1 = >^11 + ^IZ + ^In * 

Xg ® X22 + X22 • • • * ^ ^2 

^n * ^nl ^n 2 . . . + + Fr> 

- 2.7 

From equation <2. 5) if we substitute »ijXj for the corresponding 
X| j terms then equations (2.7) can be written as 1 


Xl = an Xl + ai2 ><2 + ain ><n + *^1 

' *21 ><1 + *22 ^2 + a 2 n ><0 ^2 


•nl >^1 + ^02 X2 


apn ^n * ^n 


2.8 
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This system of equations can be written in matrix notation as 
X = A X + F - 2.9 


where 


X = nxl 

vector of 

gross output 


A = nxn 

matrix of 

technical coefficients 

and 

F = nxl 

vector of 

final demand. 


Solving 

equation <2 

.9) for gross output we 

get 

X = < 

I-A>~^ F 

or 



X = RF 


- 2.10 
- 2.11 


Equation (2.10> describes the relationship between final demand 
and total production in the Input-Output model. It is used to 
determine the levels of gross output which are required to meet 
the demands for a given bill of final goods and also support all 
the production activities involved in providing these final 
goods. The elements of the inverse matrix. R=<I-A> (known as 
the Leontief inverse) account for both the direct and indirect 
input requirements associated with the production of a given 
vector of final demand. Each Rj j measures the total stimulus to 
the ith gross output when the jth final demand only changes by 
one unit, where Rj j is the i, jth element of the Leontief inverse 
matrix R. 

With the help of equation (2.11) one can also calculate the 
primary input requirements for production activities. This can be 
explained by taking the example of labour. If data on employment 
by sector is available the direct input coefficients for labour 
can be worked out as s 
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^ i 
Xi 


where 

Lj = labour employed in sector i (measured in physical 

units) 

Xi = gross output of sector i (measured in value terms) and 

li = direct labour input coefficient of sector i 

representing the input of labour per unit of output in 
sector i . 

As in the case of intermediate input coefficients, the primary 
input coefficients are assumed to be fixed reflecting the 
assumption of no substitution among inputs in production 
activities. The requirement of labour can thus be calculated as : 


L *= 1’ (I - A)"^ F - 2.13 

where 

L * Ixn matrix of total labour requirements associated with 
the production of final demand specified in F and 

1* * Ixn vector of direct labour input coefficients. 

The analysis of cost-price relationships in the Input-Output 

model is based on the assumption of average cost pricing. 

According to this assumption, the cost of each product or output 

is determined as a weighted average of all input prices. If the 

Input-Output table is given in physical units and not in values, 

then the accounting identity between receipts and costs in the 

jth industry is represented as: 


Pj Xj 




Pi Xjj + P2 X2j + . . . + Pn Xnj + Pyj Vj 


2.14 
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where 

pj = price of the output of the jth sector and 

pyj = price associated with value added in the jth sector. 

Dividing both sides of expression (2.14) by Xj gives : 

Pj = P] aj j + P 2 32 j + . . . Pn an j + Pvj vj - 2.3? 

where 

Vj = V j /X j , value added generated per unit output in the jth 

sector. 

The first n terms on the right hand side of equation (2.1?) 
indicate the cost of intermediate inputs required in the 
production of one unit of output of sector j. The term pyjVj 
indicates the value added or the returns to primary inputs per 
unit of output of sector j. Expression <2.1?> can be rewritten in 
matrix notation as : 


P - A’P 

V 

or 


Cl - A*3 P = 

V 

or 


P - Cl - A’l' 

-1 

V 


- 2.16 


whara 

P ■ nxl vector of prices of the output of sectors. 

V * nxl vector of value added per unit of sectoral 

output. 

A* * transpose of the technical coefficient matrix. 

The P vector can also be computed as; 

P’ « v*CI ~ “ 2.17 

where <') denotes transpose of the corresponding tratrix. 

Expression <2. 17) shows that changes in output prices can 
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result from changes in the matrix of technical coefficients A or 
changes in the detailed composition of value added v matrix. In 
standard Input-Output analysis, the prices of the components of 
value added are usually treated as exogenous. Given this, it is 
then possible to evaluate the effect of changes in the elements 
of A and v matrices on output prices. 

In the above we have shown how the standard Input-Output 

technique can be applied for computing sectoral output levels, 

sectoral primary input levels and sectoral output prices. It 

I 

should be noted that the above applications are strictly from the 
demand perspective. They are based on the traditional demand side 
Leontief model. They tell us the effect on outputs, primary 
inputs and output prices that result from changes in the demand 
of the products of one or more sectors. They do not explain 
things from the supply angle. In other words they do not explain 
the effect on the economy when there is a change in one or more 
sectors supplying inputs. In order to trace the effects from the 
supply angle the traditional demand side model proves unsuitable. 
In its place the supply side I-O model developed by Ghosh <29j?8> 
needs to be used. Most of the analysis presented in the later 
chapters is from the demand perspective. The supply side model 
will be described as it is used in chapter 9 . 

2.2 STUDIES OF STRUCTURAL CHANGE IN AN INPUT-OUTPUT FRAMEVWRK* 
REVIEW OF THE LITERATURE. 

The analysis of structural change in the Input-Output 
framework was pioneered by Wassily Leontief (I???) in the early 
19?0s. Using Input-Output tables of the U.S. economy which he had 

yi 


constructed for the years 3919, 1929 and 3959. Leontief sought to 
investigate the changes in direct input coefficients of these 
tables and evaluate the effects of coefficient changes in terms 
of changes in the levels of intermediate and primary inputs 
required to produce a given bill of goods for final use. Although 
this study contained only sixteen producing sectors and did not 
provide sufficient detail, it set forth the basic methodology for 
analysing structural change in the Input-Output framework. 

As the interest in Input-Output techniques spread, also 
encouraged by the advent of sophisticated computers, more and 
more countries became involved in constructing Input-Output 
tables and employing Input-Output techniques in empirical 
analysis. Intercountry and intertemporal comparisons of Input- 
Output tables have been attempted in recent years and techniques 
of analysis developed, to explore structural change with a view 
to establishing a meaningful relationship between the overall 
degree of industrialisation and its pattern. 

The basic framework of Input-Output theory as explained in 
the last section gives the relation: 

X* (I-A)*^ r 

where gross production <X). is the product of technology <A> and 
final demand <F> at a certain point of time. The basic approach 
of comparison of stuctures through Input-Output tables is that of 
’’comparative statics'* (Samuel son, 1948. pp 8> and is generally 
confined to Leontief's static model (as explained in the last 
section ) in the Input-Output framework. 

Comparisons attempted so far relate to the following aspects 
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of the Input-Output model. 


<a > The overa 1 1 

compar i son 

of 

the 

structure of 

product i on. 

chiefly on 

the basis 

of 

the 

I nput -Output 

techn i cal 


coefficient matrix. A; 

<b> Comparisons of individual Input-Output coefficients; 

<c> Overall comparison of direct and indirect effects, based on 
the Leontief inverse of the A matrix, i.e. (I-A> 

In this section we have presented a brief resume of the 
techniques developed for the analysis of structural change by 
considering a few of the important contributions in the 
literature and summarising them. 

2.2.1 Overall Comparison of the Production Structure. 

The analysis based on this type of approach is developed in 
three directions, mostly pioneered by Chenery and Watanabe 
<1958> . 

In this analysis the nature of interdependence of production 
sectors in the Input-Output model is studied in three aspects: 

<a> Types of production sectors in terms of statistics, u and w, 
as defined below. 

<b) The positions of the sectors in the triangular arrangement 
of the Input-Output matrix and 

<c) Types of production in terms of measures which give the 
average change in technology. 

According to Chenery and Matanabe the types of production 
sectors are identified by the ratio of intermediate inputs to 


total production; 



48 


Uj 


z 

i 


1 I 


and 


-2.38 


also by the ratio of intermediate denttand to total demand: 



Wj = - 2.39 

Xi 


where Xj j is the consumption by the jth sector of goods produced 
by the ith sector and Xj is the total output of the jth sector. 
According to the two-way u-w classification an individual 
production sector can be characterised as "Final Manufacture" 
<i.e. a sector having high u and low w> , "Final Primary 
Production" (with low u and low w>, "Intermediate Manufacture" 
(with high u and high w) and "Intermediate Primary Production" 
(with low u and high w) . High or low u and w are arrived at 
depending on whether the values of u and w are above or below 
their mean values respectively. By an application of this 
classification to actual Input-Output tables of four countries 
Chenery and Matanabe (1998), attempted to assess the similarity 
or otherwise of the overall pattern of production across these 
countr i es . 

The second approach based on triangu lari sat ion of the Input- 
Output matrix used by Chenery and Watanabe was to find out the 
existence of one way interdependence such as sequences of raw 
cotton-text i les-clothing etc. for the four countries. 


Triangularisat ion reveals heirarchical pattern of interindustry 
transactions. For triangularisat ion the sectors are arranged in 
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such a way that all entries on one side of the diagonal (say 
above) of the matrix are zeroes. In this system the sector in the 
first row gets inputs from all the sectors but does not provide 
input to any of the producing sectors. On the other hand, the 
sector in the last row provides inputs to all the sectors but 
does not get any input from other sectors. Such a sector may be 
called a primary sector. Rest of the sectors provide inputs to 
sectors above and get inputs from the sectors below them. In 
actual practice strict triangularity is difficult to achieve due 
to the existence of some degree of circularity as found in 
sequences like coal -steel -coal etc.. In fact with proper 
arrangement of sectors the structures of Input-Output tables to 
be compared can be divided into a number of independent blocks 
such that the entries outside the block are zeroes as far as the 
sectors corresponding to the block are concerned. Such a 
structure is called a block diagonal structure. 

The third approach as developed by Chenery and Watanabe 
<1958) attempts to measure the average change in technology. This 
approach takes two measures-one measure compares two input 
coefficient matrices taking the sum of absolute difference in all 
the coefficients in each column and relates this sum to the 
average total interindustry input of the sector. This ratio 
termed as "absolute column measure" (Chenery and Watanabe, 19?8, 
pp 498) is defined as: 


be 
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2.20 



50 


where ajj is the i. j th element in the coefficient matrix and 
superscripts b and c refer to two countries. The higher the 
degree of similarity in the structures of production in the two 
countries the smaller will be the ratio. A similar measure was 
originally developed by Leontief for single individual 
coefficients as will be noticed in sequel. If the inputs are 
completely uncorrelated, the above measure has an upper limit of 
2.0 and if the input structures are identical the measure will be 
zero . 

The second measure of the third approach developed by 
Chenery and Watanabe is as follows; 


^ibc 


z 
i 

c V, c 
z a j j X j 

j 



- 2.21 


In this coefficient the technology of one country was used by 
Chenery and Watanabe to work out the total intermediate demand of 
sector i of the other country and the ratio with the actual 
intermediate demands of that sector for that country. According 
to Chenery and Watanabe if the structure of both economies for 
sector i are the same then Pibc should be equal to one. If the 
value of Pjbc equal to one then the structures are 
di f f erent . 

Chenery and Watanabe <1958) compared the structures of 
Japan, Norway, Italy and the United States by using the above 
given three approaches. These measures can also be used for 
comparing structures over time. 
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The methodology of Chenery and Watanabe was subsequently 
adopted by a number of economists for intercountry as well as 
intertemporal comparisons of structure. In this respect the works 
of Rasul <1964), Simpson and Tsukui <1965), Manne and Rudra 
(1965). Carter (1967). Kopcow and Rabinovich <1968), Shishido 
<1969), Long Jr. <1970), Santhanam and Patil <1972). Gupta 
<1975). Rudra <1975), Zaidi and Mukhopadhyaya <1975). Bulmer 
Thomas <1978), Parikh <1978), Guili <1979). Venkatramaiah and 
Argade <1979). Venkatramaiah. Kulkarni and Argade <1984), Fukui 
<1986) and Haji <1987) may be referred. 

Rasmussen <1956) also suggested a measure for the overall 
comparison of production structures. Like the Chenery and 
Watanabe measure < equation 2,20) this measure compares the two 
technical coefficient matrices column by column to compare the 
overall input pattern of each industry. Rasmussen used the 
following weighted index for comparing structures of production 
for Denmark over two time periods: 


1 /•DC. 

1 <ai j - aj j ) 

Q. * X ^ 

1/2 X (Xjj + Xij*^) i 




2.22 


where superscripts b and c refer to two time periods. This 


measure was subsequently adopted in a 
Mukhopadhyaya <1975). 


study by 

CEN'i h 


( I 


Zaidi and 

;L LiBhARY 


Corqsarison of Individual 


Input Coaff icients^**^^ 


A pioneering comparison of this type was originally applied 
to the historical data within a single country by Leonti ef <1955) 
to study structural change in the American economy using the data 
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of input coefficients for 393 9, 3 929 and 393^9. He devised an 
index to show the degree of change in each input coefficient and 
worked out a weighted frequency distribution of the input 
coefficients showing different degrees of change. Leontief’s 
relative change index of input coefficients is defined as; 


j 
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■I ) 


3/2 <a 


1 J 


+ aj j ) 


- 2 . 2:5 


Leontief introduced an appropriate system of weights. to the 
above measure, to let a change in an important input receive 
priority over a change in an unimportant input. The weights 
corresponding to equation <2. 2?) are 



- 2.24 


where the symbols are as defined earlier, aj j is an element of 
the technical coefficient matrix A, Xj j is an element of the 
transaction matrix and b.c refer to years. 

Rasmussen’s <39?6> study for Denmark adopts the Leontief 
method for 1947 and 3949 data. The Government of Japan <195’7> 
carried out studies similar to those of Leontief and Rasmussen, 
for the Japanese economy, for 1951 and 1954. Later on similar 
work was done by Watanabe <1961) by comparing the individual 
coefficients for fifteen countries. 

Commenting on the above methodology, Hatanaka <19603 notes 
that neither Leontief nor Rasmussen deal with the relative 
changes in the row coefficients and points out that "the effects 
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on input coefficients of quality improvements and price 
substitution may be discovered with more facility by examining 
the input coefficients in the same row than by examining the 
input coefficients in the same column" <1960. pp 70). 

The above technique of analysis of coefficient change is 
applicable to situations where a two point comparison is 
involved. In situations involving more than two point 
comparisons, particularly temporal comparisons, the well known 
classical methods of time series analysis have been tried by 
Tilanus <1966> for the Netherlands economy. 1948-1961, and by 
Sevaldson <1970) for the Norwegian economy. 1949-60, to study the 
temporal changes in individual coefficients by fitting trends by 
time regression methods. 

There are other studies of direct comparisons of individual 
input ratios at different points in time. Helzner (1954) examined 
variations in input coefficients in the U.S. steel industry over 
a nine year period for ’significance' in the sense that a 
constancy assumption for these coefficients would lead to 
impermissible errors in gross output estimates. Phillips (195?) 
found greater inter-firm than temporal variation in selected 
input coefficients in the U.S. ball and roller bearing industry. 
Cameron <1952-5), using a very fine industrial classification for 
Australia, found considerable stability over 5 to 10 year periods 
in coefficients and concluded that his results on the whole 
support the Leontief hypothesis of input proportionality in the 
short run for itwijor material inputs, Cumberland (1952), found 
definite stability in some input coefficients of critical U.S. 
defence materials over the period 1945 to 1950, while other 
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coefficients showed a distinct time trend. Carter <196?> 
systematically examined the effects of changes in technology on 
the coefficients of some American industries, relating changes in 
the flow matrix to investment. Sevaldson <1965> analysed several 
types of variation for some coefficients in two Norwegian 
industries. Wittmeyer <1969> compared the chemical industry input 
structure of several industrially developed countries by studying 
input coefficients (both quantity and value coefficients) of the 
chemical industry across these countries. Vaccara (1970) examined 
the cell by cell coefficients to determine whether or not the 
input coefficients of a given industry move in the same way as 
the overall average. She found a very marked degree of 
variability in the extent and direction of change over time. 
Arrow and Hoffenberg et al (1959) and Forssell (1972), using 
regression analysis attempted to separate the causes for changes 
in Input-Output coefficients. Naganna <1977). in a cross section 
study using regression analysis, reveals that the extent of 
inter-mine variations in input coefficients of the coal mining 
industry in India is very large and concludes that a stable input 
structure cannot be a compatible proposition for the coal mining 
industry in India. Khan (1991) analysed the change in Pakistan's 
interindustry relationships by comparing the qualitative 
direction of change in the direct input coefficients. 

Tilanus’ (1966) measurement of temporal change in Input- 
Output coefficients by the classical statistic. "the‘ coefficient 
of variance", i.e. the ratio of standard deviation to the mean of 
the observations, is essentially a modified version of Leontief's 
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relative change index (equation 2.25). incorporating more than 
two temporal observations for each cell of the Input-Output 
coefficient matrix. Another modified version of Leontief's 
relative change index which combines all the cell level indices 
into a single measure is due to Augost i nov i cs (2970) and is 
defined as : 


(An.m) 
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n .m i , j 
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- 2.25 


where a is a measure of change in the matrix An.m between 
periods b and c. This measure indicates the "average percentage 
change in the coefficients, without weighting by the size of 
coefficients or the production level of the user or delivering 
sectors"<pp 261). The coefficient of variation and Augostinovics' 
measure of structural change were applied in a study by 
Venkatrama i ah . Kulkarni and Argade <1984). 


2.2.5 Overall Comparison in Terms of Inverse Matrices 

The sectorwise comparison of structures of different 
economies or the same economy over time can also be done by 
comparing the direct as well as indirect requirements of 
different sectors. Comparisons can also be made with the help of 
sectorwise backward and forward linkages based on the Leonti ef 
inverse matrices. 

Watanabe (1964) used the Leontief inverses R, for comparing 
the sectorwise direct and indirect demands for EEC countries and 
Japan. Similar work was done later by Khan <1991) for Pakistan. 
Hazari and Kri shnamurthy (1970) and Parikh <1976) used the 
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inverse matrices to work out sectoral direct and indirect 

employment created per unit of final demand of different sectors. 

Yotopoulous and Nugent (1975) and Bu Imer-Thomas (1978) used the 

column sums of the (I -A) ^ matrices as a measure of linkages of 

different sectors. Allauddin (1988) worked out the direct and 

indirect labour and capital required to sustain a unit change in 

the final demand of different sectors of Bangladesh. 

Rasmussen (1996), also on the basis of the inverse matrices, 

developed measures of backward and forward linkages for comparing 

sectorwise structures. According to Rasmussen, the sum of column 

n 

elements of the inverse matrix (i.e. i Rjj) gives the total 

i = 1 

increase in the output of different sectors required to cope with 

one unit increase in the final demand of sector j. Similarly, the 

n 

sum of row elements (i.e. r Rij) gives the increase in the output 

j = l 

of sector i needed to cope with a unit increase in the final 
demand of all sectors. The following summary measures were 
compiled by Rasmussen: 


1 1 

<i) Uj ® X Rjj / I X Rj j “2.26 

n i n^ i j 


Uj gives the ratio of the requirements of the output of different 
sectors corresponding to a unit increase in the final demand of 
sector j, to the average of the total increase in output needed 
because’of a unit increase in the final demand of all sectors. 


1 1 

<ii) Uj = X Rjj / ^ ^ *^i j ■* 2.27 

n j n^ i j 

Uj gives the ratio of the requirements of sector i’s output 
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corresponding to a unit increase in the final demand of all 


sectors, to the average requirements of the output of all sectors 
corresponding to a unit increase in the final demand of all 
sectors. Uj > 1 means that sector j will need large production 
increases to cope with a unit increase in its final demand than 
the average of the total increase in output needed because of a 
unit increase in the final demand of all sectors and vice versa 
if Uj <1. Similarly Uj > 1 means that sector i will have to 
increase its output more than other sectors for a unit increase 
in the final demand of each sector and vice versa for Uj < 1 . 

Since Uj and Uj are averages, Rasmussen supplemented them 
with indices of variation corresponding to Uj and Uj 
respect i vely : 
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Vj shows the extent to which industry j draws evenly on the 
system of industries. A relatively high Vj implies that sector j 
draws one sidedly on the system of industries. On the other hand, 





Vj shows to what extent the system of industries draws evenly on 
industry i. A relatively high Vj implies that the system of 
industries draws one sidely on sector i. 

Rasmussen's index has been used in subsequent studies by 
Hazari <1970), Diamond <1974), Panchmukhi <1975). Laumas 
<1975,1976). Karunaratne <1976), Boucher <1976), Venkatrama i ah . 
Kulkarni and Argade <1984). Allauddin <1986), Chowdhury and 
Kirkpatrick <1987), Haji <1987). Sharma and Ram <1989) and Bhalla 
and Yue Ma <1990). 

On the hypothesis of invariance of technical coefficients, 
one can project forward or predict backward in time. the gross 
output level. given the final demand. A comparison of gross 
output thus obtained with the actuals will show structural change 
and a comparison with those obtained on alternative models will 
show the prediction accuracy of the Input-Output model. This 
approach is due to Leonti ef <1960) who carried out backward 
predictions for the years 1919 and 1929 by using 1959 technology 
matrix and compared the results with the projected Gross National 
Product <GNP) for the American economy. 

Literature on the subject <Hatanaka, 1960), besides the GNP 
projection approach, which forecasts that the gross output of 
each industry will change from the base period in the same 
proportion as the GNP, provides two more bases for appraising the 
prediction by the Input-Output model. One such is the final 
demand projection which forecasts that the output of each 
industry will change from the base period in the same proportion 
as final demand for that industry. Another is the multiple 
regression of output on GNP and time which forecasts that the 
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gross output of each specific industry is linearly related to GNP 
and time. Arrow and Hoffenberg's study <1959) of the American 
economy for the same period as that by Leonti ef but at a more 
disaggregated level, compares the Input-Output estimates with the 
above listed models. Other studies giving accounts of similar 
tests are by Cornfield. Evans and Hoffenberg (1947), Arrow 
<1951). Chenery, Clark and Cao-Pinna <1955), Barnett <1954), 
Sevaldson <1956), Shishido <1957), Hatanaka <1960), Matuszewski 
et al <1964) and Tilanus <1966). Most of these studies found 
projections on the basis of Input-Output models to be more 
accurate than projections on the basis of other techniques. 

The above studies merely compare the gross output estimates 
as obtained from the Input-Output model with the actuals to 
estimate structural change. There are several studies which 
attempt to factor out the total structural change according to 
causes of change viz. technological change and final demand 
change. The methodological framework (called the binary method) 
in these studies is largely the same. One of the first studies of 
this kind is by Vaccara and Simon (1968) for the American economy 
for the period 1947-64, which uses three point Input-Output data 
for 1947, 1958 and 1964 all valued at the 1958 constant price 
base and factors out structural change into components in two 
subperiods 1947-58 and 1958-64. The other studies of a similar 
type are by Leontief <1955). Rasmussen (1956), Chenery <1960), 
Chenery, Shishido and Watanabe <1962), Watanabe <1969). Carter 
C1967. 1970. 1980). Vaccara (1970), Staglinand Wessels (1972). 
Armstrong <1974), Venkatramaiah and Argade <1979), Guill (1979), 
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Venkatrama i ah . Kulkarni and Argade (1984), Feldman and Palmer 
(1985), Urata (1988), Forssell (1988a) and Blair and Wyckoff 
(1989) - 

The mathematical formulation to factor out the changes in 
gross output levels into components, in these studies is of the 
foil owi ng type : 

dX = R2 F2 - Ri Fj 

= (R 2 F 2 “ R 2 F'lJ + ^^2 ^1 “ ^1 ^1^ ~ 2-30 

where dX denotes the change in output between periods 1 and 2, R 
denotes the Leontief inverse matrix and F denotes the final 
demand vector. Subscripts 1 and 2 refer to two time periods. 

In this formulation the terminal year technology is taken as 
fixed and changes in gross production levels is represented as 
the sum of final demand change weighted by the terminal year's 
technology and technological change weighted by the initial 
year's final demand. An equally valid formulation by taking the 
initial year technology as fixed gives the structural change as 
the sum of final demand change weighted by the initial year's 
technology and technological change weighted by the terminal 
year's final demand viz. 

dX = ~ Rl 

* (Rl F 2 - Ri Fj) + (R 2 F 2 - Ri F2> - 2.31 

In the next section we will bring out the limitations of all 
the above measures and also mention the measures we have adopted 
to meet the objectives of the present study. 



2.5 EMPHASIS IN THE PRESENT STUDY. 


The measures discussed in the previous section suffer from 
severe drawbacks as techniques of structural analysis. 

The Chenery and Watanabe measures of structural change, 
discussed in section 2.2.1 suffer from several limitations. Since 
they are based upon the direct input requirements alone (i.e. 
upon matrix A), the indirect and secondary repercussions of the 
input requirements, which may be very significant in many cases, 
are not included in the estimates. Also they are average measures 
and do not give the distribution of inputs or deliveries among 
the various sectors. Further, they are unweighted indices which 
imply that all industries are of equal importance in an Input- 
Output table. As a matter of fact, different industries occupy 
different degrees of importance in bringing about a structural 
change in an economy. 

The second approach <i.e. comparison of individual input 
coefficients) also suffers from similar drawbacks. 

The approach of structural analysis based on inverse 
matrices is superior to the other two approaches because it can 
be credited with including direct as well as indirect effects 
unlike the other two approaches. However, the binary method of 
structural analysis as used in the literature till date suffers 
from lack of comprehensiveness. Studies like Carter <1970), 
Staglin and Wessels (1972), and Forssell (1988a> which use the 
binary approach, concentrate on the impact qf changes in Input- 
Output coefficients and in final demand on the output of 
industries at constant prices. Analysis of changes in prices of 
primary inputs has been given considerably less attention. 
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However, production for the needs of final demand, the use of 
primary inputs by industries in terms of constant prices and the 
role of the cost of using primary inputs in the formation of the 
cost of production of final demand are each closely related to 
the other. Forssell <1988b> has recently developed a 
decomposition technique which makes it possible to do such 
studies. His approach is an extention of the binary approach. The 
present study draws heavily on Forssell 's model and with some 

modifications uses it for analysing the structural changes in 

/ 

India. The model will be discussed and explained in detail in 
parts in the following chapters. 

Rasmussen's indices, as explained in section 2.2.?, are very 
widely used as measures of sectoral backward and forward linkages 
because they include both direct and indirect effects. But this 
index suffers from a serious qualitative inconsistency in the 
evaluation of forward linkages (Jones. 1976). The output approach 
(or the supply side approach) has been proposed for the 
evaluation of forward linkages by Jones (1976) to overcome the 
conceptual drawbacks of Rasmussen's approach. The present study 
will also use Rasmussen's measures with the modifications 
suggested by Jones for measuring sectoral linkages in the Indian 
context. This approach will also be discussed in detail later in 
chapter 9- 

2.4 OBJECTIVES OF THE STUDY. 

Discussions of economic development deal with changes in the 
aggregates of national product or its industrial composition. 
This is necessary to understand the broad movements of the 
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economy. But there is more to economic development than just 
aggregated magnitudes. An economy is a web of numerous activities 
carried out by the different constituent units like firms, 
industries, sectors etc. that generate the macro economic 
magnitudes like national income or consumption. As economic 
development takes place, that is, there is a sustained change in 
the economic aggregates, there is usually also a change in the 
network of activities lying behind the simple aggregates. 
Leontief <1966> has rightly said - "it is necessary to penetrate 
below the surface of global statistics and such round terms as 
’development’ " <pp 41-42>. Each economic system - even that of 
an underdeveloped country has a complicated internal structure. 
At different levels of economic development, the volume and 
nature of the activities of the internal structure are also 
different. So. in order to understand the nature of economic 
development, to predict the requirements of inputs, to identify 
key sectors and to facilitate the formulation of national plans 
for economic development it is important to examine the detailed 
internal mechanism of the economy within its broad 
macro-framework. Since the level of national income varies with 
different levels of development there is a significant 
relationship between growth and structural changes in an economy. 
Thus, there is necessity also of finding out whether the 
direction and extent of structural changes taking place in an 
economy are favouring rapid economic growth of the economy or 
not. The present study is, therefore, undertai^en with the purpose 
of analysing the structural changes taking place in the Indian 
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economy over the period 1968-69 to 1985-84 and finding its 
relationship with the country's economic growth over the same 
period. As already mentioned, the Input-Output technique has been 
used for the same. 

The specific objectives of the present study are as follows: 
<i) to analyse and measure structural changes in the Indian 
economy over the period 1968-69 to 1985-84. The selection of 
this period of fifteen years has been dictated by the 
availability of data. The Input-Output tables of the Indian 
economy, which form the main source of data for the purpose 
of this study, are available in a comparable format for the 
years 1968-69. 1975-74, 1978-79 and 1985-84^ only. The 

parameters that have been used to measure structural changes 
are output, employment, cost shares and technology. That is, 
the main objective of this study is to understand the 
detailed structure of production of the Indian economy over 
the period 1968-69 to 1985-84 by analysing and measuring 
changes in sectoral output, employment, costs and 
technology. The entire period under study has been divided 
into three subperiods - the first ranging from 1968-69 to 
1975-74. the second ranging from 1975-74 to 1978-79 and the 
third ranging from 1978-79 to 1985-84. The analysis has been 


1. The Central Statistical Organisation <CSO> , since 1968-69 is 
preparing the Input-Output Transactions tables for the Indian 
economy every five years following a similar approach. At present 
we have four Input-Output tables of India, prepared by CSO, with 
reference years as 1968-69. 1975-74. 1978-79 and 1985-84. The 
1989-90 I-O table is under way but has not been included in the 
present study as it is still not complete. 
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conducted for the three subperiods as well as for the entire 

period. Further. the structural changes in all the 

parameters mentioned above have been decomposed into 

different sources of change. Changes in sectoral output have 

been decomposed into effects of changes in the level and 

composition of final demand, and into effects of changes in 

Input-Output coefficients. Changes in employment are the 

result of four main effects - effects of change in the level 

of final demand, of change in the composition of final 

demand, of change in intermediate output coefficients and 

the effects of change in employment coefficients. The 

structural change in employment has been decomposed into 

these effects. The cost share changes too have been 

decomposed into effects of change in primary input prices 

# 

and into effects of change in the use of intermediate 
and primary inputs. The structural change in technology has 
been analysed by measuring changes in the Input-Output 
coefficients for the four different years under study and by 
measuring the sensitivity of the value of output of an 
industry to a change in an Input-Output coefficient. Such a 
test indicates how important a particular Input-Output 
coefficient is and how it’s importance has been changing 
over the period under study. These issues will be examined 
with the help of Forssell's (1988b) Input-Output model with 
some modifications. 

(ii) The second main objective of the present study is to relate 
the econonnic growth of the Indian economy over the period 
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1968-69 to 1985-84 with the structural changes taking place 
in the economy over the same period. The process of 
structural change in an economy should be such that it is 
conducive to rapid economic growth of the economy. Since 
independence, rapid economic growth has been a major 
objective of planning in India. In fact, the main emphasis 
in our Five Year Plans has all along been placed on 
achieving the highest rate of attainable growth. Nehru once 
remarked that "Production comes first and I am prepared to 
say that everything we should do be judged from the point of 
view of production" (quoted in Viet, 1976, pp 280>. It was 
assumed that all other objectives, such as greater 
employment opportunities and eradication of poverty. would 
somehow follow from an increase in national income. In other 
words, increase in the growth of national income has been a 
primary goal of our national plans and other objectives have 
been derivative and secondary. In light of the above. the 
present study aims at finding out whether the relationship 
between structural changes and economic growth of the Indian 
economy over the period under study has been significant or 
not. The findings in this context can prove to be very 
useful for the planners and policy makers of our country. It 
can tell them whether the process of structural change has 
been in the right direction and if not then the findings of 
this study will help them in altering the course and extent 
of structural changes to increase the rate of economic 
growth in the future. The Input-Output technique has been 
used alongwith the regression technique for this objective. 
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For measuring structural change backward and forward linkage 
measures with some modifications (for forward linkages) have 
been used. In other words, the sectoral backward linkages 
have been measured using the simple column multiplier and 
Rasmussen's index applied to the traditional Leontief 
inverse while the sectoral forward linkages have been 
measured using the simple row multiplier and Rasmussen’s 
index applied to the output (or supply side) inverse. The 
backward and forward output linkages have been worked out 
for the four different years under study (i.e. 1968-69, 
1973-74, 1978-79 and 1983-84). Economic growth has been 
measured as real Gross National Product for the period under 
study while structural change has been measured by the 
linkage values. The growth measures have been regressed on 
to the linkage measures to find out if there has been a 
significant relationship between the two or not at the 
national level over the period under study. 

Thus the twin objectives of this study are to ascertain the 
process of structural change in production that has been taking 
place in the Indian economy between 1968-69 and 1983-84 as 
comprehensively as possible and to relate it to the economic 
growth of the country over the same period. 

In the following chapter we present the details of the data 
used for meeting the objectives of the present study. 



CHAPTER 5 


THE DATA 


The basic data for this study is provided by the 1968-69, 
1975-74, 1978-79 and 1985-84 Indian Input-Output tables and 
supplementary data on employment collected from different 
sources. The first section of this chapter is devoted to a 
description of the principal characteristics of the Indian Input- 
Output tables. The second section addresses the issue of the 
intertemporal comparability of these Input-Output tables. In this 
section the adjustments made to the Indian Input-Output tables to 
bring them on a comparable format are discussed. The final 
section of this chapter describes the sources and characteristics 
of the supplementary employment data and discusses the 
adjustments made to these data to make them consistent with the 
Indian Input-Output tables. 

5.1 PRINCIPAL FEATURES OF THE INDIAN INPUT-OUTPUT TABLES. 

The 1968-69. 1975-74. 1978-79 and 1985-84 Indian Input- 
Output tables can be described as open, static. Leontief type 
tables. The first Input-Output Transactions table <IOTT> 
consistent with the National Accounts Statistics related to the 
year 1968-69 and was published in National Accounts Statistics ( 
NAS), January 1978. This table was prepared jointly by the 
Central Statistical Organisation (CSO) and Planning Commission. 
Subsequent to its completion. CSO undertook the preparation of 
the Input-Output Transactions table (lOTT) for 1975-74 on its own 
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and decided to continue the work relating to the preparation of 
Input-Output tables on a regular basis and publish them at an 
interval of five years. Thus, for the present study we have taken 
four national lOTTS for India relating to the years 1968-69 <CSO, 
1978b>. 1975-74 (CSO, 1981b>. 1978-79 (CSO, 1989b> and 1985-84 
CCSO, 1990). These four tables form the main source of data for 
the purpose of this study. 

The basic Input-Output Transactions tables (lOTTS) for the 
four reference years are in the form of absorption (Commodity x 
Industry) matrices at current factor cost where the columns 
represent the group of industries and the rows group of 
commodities which are the principal products of the corresponding 
industries. Each row of the matrix shows in the relevant columns, 
the deliveries of the total output of the commodities to the 
different industries for intermediate consumption and final use. 
The entries read down industry columns give the commodity inputs 
of raw materials and services that have resulted in the outputs 
of the particular industries. The column entries at the bottom of 
the tables for the four reference years give the primary inputs 
in terms of income from use of labour and capital, that is. gross 
value added <GVA) and net indirect taxes (NIT). 

As the four lOTTS under reference are in the form of 
commodity x industry matrices, the row totals do not tally with 
the column totals (CSO, 1990). The difference between each column 
and the corresponding row totals is due to the inclusion of the 
secondary products particularly in the case of manufacturing 
industries. This is so because by-products are also manufactured 
by industries in addition to their main products. Thus, in the 
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commodity x industry table, while determining the entries in the 
rows. a by-product of an industry is transferred to the sector 
(commodity row) whose principal product is the same as the by- 
product under reference. The columns of the commodity x industry 
(absorption) tables, however. show the total of principal 
products and by-products of each industry (CSO.1990). Hence the 
row totals do not tally with the column totals. 

The detailed lOTT (commodity x industry) of 1968-69 was 
prepared for 250 sectors whereas those of 3975-74, 1978-79 and 
'1985-84 were prepared for only 115 sectors. These four tables, 
however, have been published only in an aggregated form at a 
common 60 sector classification. The sector classification of 
1978-79 and 1985-84 which is exactly identical differs slightly 
from that of 1975-74 and 1968-69. In the aggregated 60 sector 
classification, sector 44 ( i.e. Miscellaneous Manufacturing 
sector) of 1985-84 and 1978-79 lOTTS includes 'aircraft* whereas 
for earlier lOTTS relating to 1968-69 and 1975-74, 'aircraft’ is 
included in Other Transport Equipment, that is, in sector 45 
(CSO, 1990). This is because no commercial aircrafts have been 
manufactured in our country, only their repair service has been 
undertaken. This activity has, therefore, been merged with the 
miscellaneous manufacturing activity since 1978-79 so as to keep 
the total number of sectors as 60. 

The final demand in all the four lOTTs under reference has 
been distinguished under six categories <i) private final 
consumption expenditure (PFCE), <ii) government final consumption 
expenditure (GFCE) , (iii) gross fixed capital formation (GFCF), 
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<iv) change in stocks (CIS), (v> exports of goods and services 
<EXP) and (vi) imports of goods and services (IMP). PFCE 
represents the consumption of households and non profit 
institutions. GFCE has been taken as the current consumption 
expenditure of the government. CIS includes semi finished goods, 
the part of output being held by sectors producing these outputs 
and hence these are free of trade, transport margins and net 
indirect taxes. Exports have been taken as demands of domestic 
outputs by foreign countries. Imports are taken at c.i.f values 
and included in final demand as negative entries. 

All the entries in the four basic lOTTs are at current 
factor cost that is, excluding trade and transport charges and 
net indirect taxes (indirect taxes less subsidies). The Input- 
Output Transactions tables (lOTTs), to begin with, were prepared 
at original purchasers price, that is, at the price in which the 
actual transactions take place. The entries at factor cost were 
arrived thereafter by removing the components of trade and 
transport margins and net indirect taxes. These components have 
been shown in separate rows in the tables. The row of net 
indirect taxes thus depicts the taxes paid by the industries on 
intermediate inputs used in the process of production of 
industry’s output. The matrix of net indirect taxes is obtained 
by adding the individual matrices of import duty, excise duty, 
export duty, sales tax and other taxes and subtracting the matrix 
of subsidies. 

The above description dealt strictly with the absorption 
(commodity x industry) matrices of the four reference years. 
Another matrix which provides the basic information to the Input- 
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Output system is the make (industry x commodity) matrix. From 
the6e basic matrices the commodity x commodity and industry x 
industry tables under different technology assumptions have been 
constructed by C.S.O. for three of the four reference years (i.e. 
for 1975 - 74 . 1978-79 and 1985-84). For preparing the industry x 
industry and commodity x commodity matrices, the secondary 
products of manufacturing industries have been transferred to the 
industries where they are primarily produced. The two alternative 
assumptions for transferring of outputs of secondary products are 
(i) industry technology assumption where input structure of a 
secondary product is considered to be similar to that of the 
industry where it has been produced and (ii) commodity technology 
assumption where the input structure of the secondary product of 
an industry is assumed to be similar to that of the industry 
where it is primarily produced. In a commodity x commodity table 
both rows and columns represent the commodity group sectors. If 
the secondary products of an industry group alongwith the inputs 
are transferred to the industry group where they are the 
principal products, the resulting table is a commodity x 
commodity Input-Output table under the industry technology 
assumption. Such a 60 sector table of three of the four reference 
years (i.e. 1975-74, 1978-79 and 1985-84) forms the basic source 
of data for these three years for the purpose of this study. Thus 
the analyses presented in the following chapters have been based 
on the commodity x commodity Input-Output tables (under the 
industry technology assumption) of 1975“74, 1978-79 and 1985-84. 
The 1968-69 table, however, used in this study is in the form of 
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the basic commodity x industry table. From now on whenever the 
term "Input-Output table" is used in this study, it will be used 
to refer to a commodity x commodity table under the industry 
technology assumption for 1973-74, 1978-79 and 1985-84 while for 
1968-69 the term will refer to a commodity x industry table. The 
commodity x commodity table has been preferred to the commodity x 
industry, industry x commodity or the industry x industry tables 
as the basic source of data for 1975-74, 1978-79 and 1985-84 
because the basic purpose of this study is to analyse the 
structure of production and the commodity x commodity table best 
reflects the technology of production both from the demand and 
supply sides. Also the basic equation of Input-Output theory 
Ci.e. X = (I-A) ^ FI will hold only in the case of pure tables 
like the commodity x commodity one. 

However, the analysis involving 1968-69 is based on the 
commodity x industry table of 1968-69. This was the only table 
prepared and published for 1968-69 and unfortunately we have no 
other data source available which would enable researchers to 
convert the commodity x industry table of 1968-69 to a commodity 
X commodity one. Thus the analysis presented in the following 
chapters in based on the commodity x commodity Input-Output 
tables of 1975-74, 1978-79 and 1985-84 but on the' commodity x 
industry table of 1968-69 on account of the data limitations. It 
can be argued that the Input-Output coefficients derived from a 
commodity x commodity table are not significantly different from 
those derived from a commodity x industry table in the case of 
India. The coefficient matrix, as mentioned earlier, forms the 
core of the analysis concerning this study. Since 


the 
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coefficients derived from the commodity x commodity and the 
commodity x industry tables are not very different it can be said 
that the results got from using the absorption matrix of 1968-69 
for the purpose of this study Mould not be very different from 
the results one would have got if the commodity x commodi ty * table 
of 2968-69 had been used instead of the commodity x industry one. 

Inspite of the above argument it is advisable to compare the 
results got from using the 1968-69 table with those got from the 
other three tables with a certain degree of caution. 

5.2 COMPARABILITY OF THE 1968-69. 1975-74. 1978-79 AND 1985-84 

INPUT-OUTPUT TABLES 

Since the principal analyses presented in this study involve 
comparison of the four Indian Input-Output tables. the overall 
value of this research depends crucially upon the degree of 
comparability. In this section we shall discuss the issue of the 
comparability of the Indian Input-Output tables, identify those 
factors which tend to reduce the comparability of these tables, 
and explain the adjustments which were made to these data for the 
purpose of this study. 

Therefore, before the four Input-Output tables were used for 
analysing growth and structural changes in the Indian economy a 
nun±>er of initial adjustments were made to them such as 
converting the tables to a constant price base and subjecting 
them to some amount of aggregation. As already mentioned the four 
Input-Output tables are at current prices. Therefore the first 
adjustment made to them was the conversion of the four Input- 
Output tables to a constant price base. This is necessary because 
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figures of Input-Output transactions at current prices do not 
give a correct picture about the growth and structural change of 
the economy as the increase in the figures of Input-Output 
transactions at current prices reflects the combined influence of 
two factors viz., <a> the increase in the production and usage of 
real goods and services and <b) the rise in prices. If the 
increase in Input-Output transactions is due to the first 
factor, it is an indicator of real growth because it implies that 
more goods and services become available to the economy. If it is 
due to the second factor, it shows an unreal inflation of 
interindustry transactions in money terms. Consequently the four 
Input-Output tables need to be deflated to constant prices to 
eliminate the effect of change of price level during the period 
under study. 

For the purpose of the present study it was decided to 
rebase the 1968-69, 1975-74 and 1978-79 Indian Input-Output 
tables (at current factor prices) to 1985-84 factor prices, that 
is, bring ail the four tables to a common 1985-84 price level. 
1985-84 has been chosen as the base price year because this is 
the most recent year analysed in Input-Output tables for the 
purpose of this study and also because the necessary price 
indexes required for the deflation exercises are available for 

I 

this year . 

The price indexes (Economic Intelligence Service, CMIE, 
1989> used in these conversions were not consistent with the 60 
sector classification of the original published tables of the 
four years under reference. Hence the second adjustment made to 
these tables was the aggregation of the producing sectors to 46 
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sectors <from the original 60 sectors) such that these 46 sectors 
were consistent with the available price indexes of CMIE. These 
two aspects of adjustment are discussed in more detail in the 
following paragraphs. 

Table ?.l gives the details of the 46 sector classification 
of producing sectors adopted for the purpose of this study and 
compares it with the original 60 sector classification of C.S.O. 
of the four tables. 

It is clear from Table 5.1 that as far as possible, efforts 
have been made to stick to the original 60 sector classification 
of C.S.O. However, mainly due to the nonavailability of price 
indexes consistent with the 60 sector classification, the number 
of sectors had to be reduced from 60 sectors to 46 sectors for 
the purpose of this study. 

In the 60 sector classification there are some sectors for 
which price indexes are incomplete or are just not available. 
Each sector is made up of several commodities, articles or 
services. Incomplete price index means that indexes are not 
available for most of the commodities comprising a sector. Such 
sectors were merged with a mother sector whose price indexes were 
avai labl e . 

For example, sector 18 <i.e. Jute, Hemp. Mesta Textiles and 
Textile Products) of our study was got by clubbing together 
sectors 18* (i.e. jute,* hemp & mesta textiles) and 19* <i.e. 
textile products) of C.S.O. This is because the complete price 
index of sector 19* was not available in the CMIE source. 

The other primary and secondary sectors of our study which 
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SECTOR 1 SAT ION ADOPTED FOR THIS STUDY (46 x 44) 


77 






M « 

- 

. . 





X 


40' X X 

. 


m 





•> «n 

• 

40 m 





c 


44 10 0 

flO 


E 





X 10 

o 

« u 





10 


0.^0 


* 

o 


in 



XI fc- 


« C0 







3 a a 

C 

40 

o 


C 



o» 

« 

u 







X 


fa 



■ w 



- 


44 . 





. 


o 

fa 

40 

5 


•0 



CO 

ID 

CO 







fa * fa 

X 

OJ 

c 


|pR[ 



•X - 

c 

£ 





u 


a 10 ii 



0 


m 

C 


« a 

w 

ip. D 





44 


• X 


y 

X 



0 


• • 


0 Ui 





it 


— ♦ 44 

X 




<4> 

.■1 


m T> 

•0 








X X 0 

« 


m 


o 

4-* 


*- XJ 


oia 







0 40 

44 


mmt 



10 


o 

•e 

c o 





X 


O 44 

0 

• 

mm 


0> 

4-> 


o <*- 







mm 


a • X 

fa 


.mm 


c 

c 



« 

44 0» 





0 


OJ c 

Cl 

X 

£ 



10 


• • 


44 C 





m 


• • 40 

40 




««• 

t— 1 


40 m 

X 

3 •« 







0 > 


X 



M 

a 


m m 


u u 





• 

• 

« 

a 


c 


• M 



u u 

X 

0 





fa 

.mm 

.mm , 

o 




£ 

o 


n - 


•e X 





it 

fa 

£ - o 


a 




u 


- a 

2 

44 





> 

« 

40 44 

• 

O 



- 

u 


«4" m 

0 

0) {0 






CO 

- 44 iJ 

■ot 


it 


m 

10 



(m 

C C7I 






X 

01 - 

a 


it 


mm 

Xi 


* *<5 


.... 





it 

C 

C 3 4R 

E 

it 



0 

o 


10 

• 

mm m 






if 

— fa 4B 


fa^ 



n 

4J' 


« 10 

m 

mm t 





» 

X 

fa a •*- 

o 

3 

44 





— » 4-» 

m 

0 u 





u 


3 

• 

44' 

X 


» 

<• 


X c 

m 

V 44 





c 


U . 

y 

y 

0 


tn 

c 


40 « 

0 

0 





.mm 


it 40 

•44 

0 

44 


■) 

o 


4^ £ 


• 





H 


• X - 

■it 

a 



m 

-*■» 


4D >— 

• 

«n 0 

• 





>- 

• 0 


3 

C 


M 



CRXJ 

m 

44 o 

I7J 




• 

X 

a o - 

fa 

C 

0 


3 

0 


m c 

4J 

m X 

C 




X 

c 

a a « 

o 

# 

44 


CL 

u 


> o 

u 

« £ 

.« 




40 

if 

0 £ 

3 

£ 

44 





u 

3 

U 0 

fa 




it 

U 

y « 

0“ 


o 


• 

2 


• 

X 

O X 

3 




mm • 


mm ■'mmt 



u 


£ 

<0 


« - 

O 

V. 

O 




Ol 

• 

•8 ■« 


X 



(0 



4-» 40 * 

«« 

• 





- c 

40 

£ - 


c 

a 





•*- O « 

a 

a X 

X 




fa — 

fa 

if 40 

a 

0 

0 


(71 

- 


3 ■- a 


0 0 

m 




« c 

o 

it - 44 

0 





•f 

0 

hM 0 

44 01 

0 

• M 




a-- 

o 

44 44 y 


m 

it 


« 


U 

«»- O 

«0 c 

C 2 

a 




a £ 

X 

0 3 

01 


fa 



3 

a 

u a 

m *« 

o 





o 


- • X 

c 

y 

3 


H 

••-s 

o 

• u 

£ a 

,mm mm 

*. 




y it 

• 

« £ O 


44 

44 


• M 


u 

CRI0 X 

a 

44 40 





c 

fa 

fa 

X 

ii 

y 


f 

2 


C C 0 

X 40 

10 — 

u 




- o 

40 

- a a 

c 


40 


£ 

0} 

•> 

— o 

c U 

> u 

44 




it 44 

OJ 

0 o 

0 


a 



u 

HM 


40 44 

tm -44 

it 


m 


44 « 

3 

>*. 

mm 

OJ 

3 


«• 


3 



« fj 



0 


.M 

40 

# 01 fa 

X 

C 

c 



» 

C 

.« «i c 

44 

40 3 

X 


01 


X 0 


- C 



0 


u 


0 

£ 01 0 

(0 

C X 

40 




3 3 

a 

X - 10 

«8 * 

X 

£ 


• MK. 

3 

u 

3 C 

f 01 

O C 

•w» 

* 

mm 


40 O 

o 

-ex 

y 

■fa 



10 

C 

0 

u u 

£ c 

a - 

a 

01 

m 


X 


X c 

OJ 44 

X 

» 


iS 

TJ 

u 

« X 




c 

fa 


u 

ot 

it 40 a * 

C it 

it 

• 



C 


m 

• 44 

<1. m 

a 

imm 

3 


• it 

c 

y o 40 


fa 

u 


* 

3 

<» 

SZ - X 

m c 

Ot 10 

0 

C 

44 


0 fa 

mm 

it 

>> it 


44 


u 

0 

u 

4J •» 0 

4> 3 

C OJ 



0 


4ft a 

c 


a it 


it 


0 

tu 

0 

^ o 

U X 

.« 0 

01 

i 

C 


it 1 

<fm 

it « 44 

•— y 

• 




CR 

X 

X 10 a 

3 

44 -♦ 

c 




c 

a 

-* fa 

44 

01 



o 


X 

C — 

X - 

c 

• M 

0 

• 

• 

0 £ 

it 

— OJ 3 > 

y 3 

c 

OJ 

o 

[ •»«. 

«• 

3 

0 U • 

O in 

10 a 

X 

44 

£ 

OJ 

(71 it 

fa 

O C 44 — 



c 



i* 


m u 

U 0 

— 0 

u 

•Ml 

3 

c 

c m 


— U4J 

fa 

P y 

•n 

C U 

• 

3 


in 4J m 

a o 

a 

44 

c 

it 



•if 

m 0 Q 

44 

■c a* 

c 

o o 


CR 

•• 

^ S r 

.M 

0 c 

10 

m 

«-« 

c 

£ X 


X 40 a ii 


it it 

c 


10 


« 

10 £ £ 

^ > 

u o 

u 

•<m 

o 

.M 

c 

0 

0 0 3 

- 3 

44 

•M 

Ig «J 

« 

m 

m 

40 

—1 a 

.M 


mm 

fa 

£ 

a <0 

fa 

44 o C OJ 

Ol fa 

« 40 

a 

« £ « 

JZ 

m 

a 

u m u 

— 0 

- 44 



44 


o 

3 

10 O g c 

c a 

40 

ert 

U N-' — 


c 

<♦- 

m C 0 

£ « 

OJ fa 



it 

40 

to 

44 

c fa £ — 


4J 




0 

0 

U — X 


c o 

01 

•if 

a 

fa 

3 

U 

it a 40 

mm •> 

O 44 


**• u o ^ 

• 

U 

u 

C 4J 

•« 

- a 

c 



o 

OJ O 

0 

OJ 40 

— » 40 

y it 

C 

- o m 

>. 

u 


U C 0 


44 «t 

•M 


« 


c .« 

a 

O • it 

a 

y fa 

0 

o ** m 

TJ 

0 

• 

• 10 

^ £ 

c c • 

fa 

mm 

X 

c 

u 

3 

fa « >0 

44 3 

0 0 

44 * 

m u ^ 

TJ 

m 

0 

X X 

«<M tM 

Id 10 u 

40 

0 

3 

o 

C it 

C 

X X y 0 

40 fa 

X OJ 

a a 

Q. m 0 

« 

3 

m 

4^ C 

— C 

fa 44 

i) 

0 

fa 

fa 

— fa 


>. — 44 fa 

.« >. 

o 

0 44 

mm Q 

a 

«> 

*» 

O (0 

£ 10 

a 44 it 

fa 

a 

U 


£ a 

£ 

X --it a 

X 40 

44 y 

y m 

m 1 • 

















— o 

















. 

















c — m 

















.« « » 

















m o 

















• m 

















O -4 44- 

















2E a o 










m 

♦ 

% 

♦ 

♦ 

♦ 

0 

r\ 

♦ 

* 

01 

0( 

m 

0* 

0< 

* 

0t 

m 

«*4 

CM 

|4\ 

4r 


MS 

C 



■|A 

•cr 

WN 

M? 

N 

a> 

0^ 




mm 

<*< 

mm 

#*4 

O 0 0 « 










« 







4J» 4J •«> 

















0 0 4^ 

















« a> 10 

















m m V 



« 


X 




• 






m 





a 






£ 




fa 


44' 

40 




0 


X 



0 

3 


to 


10 


u 

y 




(< 


c 



mJ 

at 


<•*<* 


m Ol 


3 

1 




u 


40 



•m* 



<0 


44 3 


X 

‘mm 






X 



c 

O <0 


fa 


y at 


0 

44 


m 

CO 

c 

a 

CO 

•« 


m 

fa 40 


it 


3 


fa 

X 


a 

a 

0 

o 

3 




44 C3 


C 


X m 

m 

a 

0 


0 

o 

... 

§m 

X 

>. 


u 

it 

it 

.mm 


0 c 

m 


i- 

<4. 


u 

4J 

u 


fa (71 

OJ 


a — 

fa 

X 



Ol 

0 


o ^ 

u 

u 

10 


^-4 

44 C 

c 

•8 

a 

O 



a X 

it 

y 

c 

0 



4-> 

u 

g 

<0 •« 

.mt 


it fa 


fa 

fa 

3 

fa 

u 

o 

m *> 


X 

c 

0 

£ 

«> 01 

Si 

mm 

X 3 

c 

it 

10 

X — 

it 

Id • 

44 

E u CM 

0 

cn 

10 

X 


fa Ol 

<0 

0 

3 44 

0 

X 

m 

0 y 

> 

X 

44 

« m 

0 

i» 

■mm 

4^ 

c 

O 0 

•*>( 

0 

fa 0 

fa 

44 

3 

O X 

it 

0 

0 

Z m 

a 

O 

a 

o 

< 

a mJ 

a 

a 

o z 

mm- 

O 

m 

a uj 

CO 

■1- 

a 

u 

















0 

















4-> 

















o • 










* 

• 

« 

« 

, 


. 

« 0 

• 

* 

• 

* 

* 

• 

> 

» 

. 

9 

rmt 

CM 

f>\ 

40 


M) 

m z 

im 

CM 



w\ 

MJ 

iM 

<0 

4^ 

rl 

'**« 

,i-A 

**4 


mm 

•*» 



78 






X 

•8 












•« 

X 

fm 

- m 








« In 


C — 

p 


o 

c 

m 

m — 


m 






— m 


o ii 

m 


X 

m 

X 

4* — 

a 

X 






X X 


8> In 

m 




4» 

o — 

« 

X 






■M 44 


X • 

<44 


m — 


0 

3 Ii 

m 

3 






X 0 


4» C 

0 


u m 

m 


X 

X 

U 






m 


In •« 



3 

u 


o u 

« 







C 


0 £ 

a 


4J *»- 

X 

•« 

u m 


m 






•M -D 


• 



u o 

■mm 


ax 


m 






C 



* 


m 

**m 

m 

44 


c 






0 


- o 

« 


«*- 



O 

•) 

o 








i) •— 

m 


3 • 


« 


OI 

a 






44 


44 -M 

a 


c o 

m 

c • 

m X 

c 

m 






C m 


y M, 



i 

44 

— • 

a c 

•4-4 







m «4 


3 Ii 

a 


£ • 

.fB 

m u 

« m 

44 

« 






m**~ 


X 44 




• 

4» D 

a 


OI 






In 3 


0 it 

'•t 


•a 01 

E 

C 4* 

• 

m 

c 






• 4* 


In £ 

cn 


c 


O X 

a 

X 

.M 





• 

44 m 


a 

c 


o»- 


o — 

U 44 


44 





« 

m m 


'C 



C X 

• . 

•*- 

• it 

In. 

mmm 





m 

X X 


m o 

OI 


— «> 

a o 

X 

X 

« 

m 





X 

X 


0 c 

In 


X — 

£ 44 

O X 

•44 m 

X 

X 






•8 


0 

o 


u c 

"it it 

o c 

0 — 

44 










■1^ 


Ii — 

X 

3 m 

« 

Ii 






P-4 

a «i 


m o 



m V 

m 


C 

m • 

«> 





o 

0 — 


m 

•8 


IHMl 

- » 

• m 

X u 

— « 

X 





a 

0 0 


«« — 



X - 

• C 

X t. 

C 3 

44 

X 






m — 


£ 

it 


01 

4» — 

O 3 

« o 

• y 

3 





«8 

In 


m 

OI 


- c 

3 4»' 

O 4» 

•4i4P* 

f» 3 







t) • 


m u 

c 


..W — 

44 

X ■« 

a 

• X 






ft 

•PN 44 


0 m 



c > 


>. C 


X 0 

» 





« 

i 


— X 

<44 


— 0 

*4 £ 

— u 

3 « 

— u 





• 

X 

•> £ 


0t44 

'B» 


m m 

0 

a 3 

a;tc 

X a 

it 




« 

$ 

£ 


o 

0 



* 

«4 

0 


•$ 



• 

4M4 

i 

m u 



u 


•D 

• m 

V 

• 0 

* fr. 

0 



m 

0 


o — 


• p 



tP 

O 4* 

O <4 

X n 

u m 

X 




u 

4 

U 44 


U In 

fppi 


- m 

8f 

o 

u 

m X 





.mm 

it 

•» 


44 • 

it 


• c 

• E 

it 

m - 

X 44 

• 



O 

E 

«*. 

• 0 


• 4* 

it 


o 



o m 

4* 0 

« 




w 

N*. 

m mm 


m 

44 


4* c 

0» 

3 — 

X o 

0 m 

« 



£ 

X 

3 

m a 


m 0 

18 


m c 

c — 

44 Ii 

« 

m — 

o 



• 

u 

44 

c 


X — 



.«• 

.« 0 

u a 

- a 

rnmm 

X 



X 


« 



u a 

«8 


ot a 

> o 

Ii • 

4* « 

u 

•1 

« 

« 

u 

In 

« 

o 





c m 

n 

**- t0 

c a 

V • 

• 

m 

ft 


• 

>• 

— » 


Z *8 

C 



• • 

3 

n 

O X 

u m 

m 

4* 

o 

X 

X 

X c 


X 

0 


> • 

X X 

C X 

X 

44 

mm 4J 


u 


44 


• — 


• 

In n 


Ii * 


tf C 

a • 

01 0 

44 U 

In 

3 

c 

o 

«8 

£ m 


• £ 

m 


m u 

m ^ 

£ 

m c 

c 

0 3 

» 

X 

Ii 



m 


X — 

- ':|n 


t 4* 

OI 


X 


0 X 

c 

O 

o» 

•8 

m 

«8 o 



m m 


• 

c • 

• • 

m **• 

X 

— o 

•«p» 

In 

In 


In 



•MBI 

XX 


m m 

— 4* 

X o 

C 0 

•> u 

a u 


a 

o 

X 

• 

• • 


» 

0 4* 


Oi m m 

c o 

O 3 


.mm « 

a 

« 



it 

3 

01 « 


« X 

— o 


c • 

C 3 

0 44 

- 01 

c « 

«> 

In 

In 

•8 

X 

or 

3 C 


44 |« 



X ^ 

- tJ 

X o 

u c 

- X 

o u 


Ii 



o 

In — 


u • 

0 «8 


c Ii - 

a 0 

Ii 

m •«- 

4- 44 

« ii 

£ 

44 

u 

£ 

fi 

X ■» 


3 4» 

» 


C X 4* 

m u 


ax 

0 

X X 

3 


•mm 


mm 

• 


X 44 

0 « 


• X 

a 

0 3 

0 m 

^ 0 

X X 

• 

«n-t 

c 

« 


• In 


O O 

'In — 


a m 


C 

a- 

<•- 

3 3 

•Ml 

0 

0 

u 

p 

• 


In a 

In O 


m * 4* 

• m 

^ i 

mm 



0 

O 

m 

mm 

m 

o 


a 

• o 

«*- 

m 

01 — 

C £ 

J3 

01 - 


In 

tJ 

In 

c 

m 

44 y . 


c 

44 

o 

- 4* .« 

c — 


V 3 

c • 

• 

4* 


o 

Ii 

X 

« — U 


X u 



a • <« 

■-* 44 

C - 

0 a 

— o 

•1 • 

« 

In 

c 

Ol 

tt 

44 • 


0 m 

«8 • 

c u 

C X X 

— X 

tt m 


(m, 44 

• X 

a 

» 

•M 

In 


it « 


— X 

B1 

D O 

— c — 

m m 

mm 4* 

X 

3 • 

X 4* 


X 


o 

c 

• X • 


O 4* 

— OI 

•nm 

C !#«♦- 

X 44 

a u 

• c - 

U 

3 O 

<»- 

44 

>N 


.In 

• 44 C 


In 

•> c 

♦» g m 

Ii — • 


3 

u 0 m 

n 

44 

o 

0 

> 

•• 

Ii 

X c 


— 0 

• .M 

# i • 

• X o 

• • 

•8 X 

3 « 

c 

X 



Ii 

u 

> 

— X 18 


0 m * 

4* 3: 


*>4 M 

01 «B 

O 

44 01 — 

m mm 

•8 C 

m 

X 

• 

mm 


y « PM 


In «l 

B) Ii 

*-■ u 

O C 4* 

c • 

u 

O C 44 


0 

4* 

c 

X 

c 

• 

— 0 

• 

3 *8 44 

In 

u o-t 

• • 

.mm mm 

01 a 

0 .mm .mm 

c m 


u 

Ii 


0 

m 

44 U 

•M 

44 U 

•8 X 

- O 01 

X 

m •— 

c 

**- 44 > 

mm 

m - 

3 


u 

m 

4* 

y . .PN 

c 

O 3 


o ^ • 

— «• mm 44 

« 44 

— X 

3 C - 

C 4* 

• * 

X 

m 


u 

c 

« n £ 

m 

3 « X 

C « 

• tl 

o o c 

• X 

X o 

C — 44 

c Ii 

u u 

0 


m 

o 

•Ml 

» — ft 

£ 

In 1* O 

O In 

a '• '« 

O 0 >- 

u m 

Ii o 

^ 

0 O 

>» 44 

In 

o 

Ii 

c 

0 

C — X 

« 

44 fl 1, 

In 

to <0 u 

3 3 « 

a 4* 

m X 

£ a « 

4* 0) 

44 m 

a 

o 

X 


a 

— 0 o 

o 

m t Ol 

- 3t 

• 1 
















^ •« C3 
































C ‘-0* 


♦ 

♦ 






it 







•« « • 



— 

»A 





CA 







• o 


•14 


ISt 





CM 







,*■ 0 
















p. 


m 

• 

m> 





» 







ZOO 

♦ 

* 


0 

it 

♦ 

0 

it 

it 

it 

♦ 

'it 

it 

0 

0 

lA 

K 

m 

io 

At 

•4 

0\ 

'MO 

Is 

00 

• 

M-l 

Al 

»A 

0- 

lA 

0 o i: 

**< 

mm 

fsj 

«Ni 

<M 


<M 

At 

A4 

♦A 

lA 

fA 

fA 

'»A 

|A 

0 0 o 
















44 -f* 
















0 0 4* 







m 









« « irt 





U 


44 

m 



’ m 

m m 




ii o 

m 



•> 

m 

O 

o 

4* 



m 

o»- 


Bt 



u 



m 

X 

•M 

3 

u 



X 

3 0 


44 



X 

m 


m — 

4* 

4* 

X 

3 



tn 

u u 


O 



•M 

m 

X 

a o 

0 

it 

o 

X 



*mm 

o - 


3 



•» a 

^ - 

o 

Ii 44 

m 

Ii 


o 



c 

£ 


O X 

MN ,0 



•-* m 

o 

'a m 

mi 


a 

In 

>s 

'Bt 

In 

• m 


.M O' 

it 


•X 

0 44 — 

z 

3 


a 


a 

> 

In 

0 m 

m X 


— .fN' 

it it 


^ y 

£ X - 


X X 

•8 


£ 


Ii m 

m 

> o 

« U 


- a 

44 it Bt 


— m 

i> « 4* «> 

X « 

c c 

m 

•8 « 

3 

In 

m — 

H 

m 

X 


0 

m — it 


to 4* • 

I H X 4* 

C 4* 

Ii' ^ 

im 4* 

44 

it 

0 

X fi 

.mm 

- 3 

— In 


4* — 

1* — 

0 

• — • 

m o 

Ii o 


m u 

0 

MN 

H 

o 

mm 

« cr 

o it 

44' 

•t fi 

:4^ 44 .1. 

o 

•X •*- 

- Itf 3 

3 

O X 

X 3 

it 3 

o 


O .M 

.mm 

44 y 

— X 

C 

X u 

BJ X 

1 

4» 4* 

« 44 X 

X X 

ii m 

•4^ X 

X X 

u 

mm 

— £ 

4* 

c fi 

44 4* 

m 

it 

C 3 C 

£ O t4 

OCX 

44 IB X 0 

0 0 

a m 

0 0 

X 0 

4* 

0 

m m 

,In 

- -1 

nt O 

£ 

c c 

0X3 

m m 

O X «) 

3 « C 

o u 

0 0 

m h 

3 U 

•t 

O 

0 X 

m 

0 

m 

« 

0 

In C 0 

Z .to . ■ 

Z 'to H 

#a 

2C a 

a CD 

mJ CL 

a a 

a 

a 

CD O 

IL 

a 18 

a<8 

a 

z z 

■•M IM .|i. 

■u 

0 . 

4*. 
















o . * , 

.* 

• 

• 

« 

« 

• 

• 

• 

• 

m 

• 

• 

* 


* 

it O 

fN 

'00 

CA 


— • 

Ai 

trA 

4r 

lA 


N 

00 

0\ 

m 

Wmt 

10 Z 1 



r4 

<M 

Al 

Al 

<M 

Al 

Al 

Al 

Al 

Al 

Al 

fA 

*A 


7S 







a 


>. 0 

. 



X 



0 — . 


• 

. m 

— * • <«* 

f 3 0 < 

0 


0 

* <-.) 



^ 0 



0 0 O) a 

— • 0 

3 0 X a 

4J X 

m 

.p- 

0 0 



mm .44 


■tm 

a CO 

0 u a 

— X — - 

a c 

44 

X 

4> U 



O 0 


0 

0 •—0 

u 44 44 

— 0 -* 0 

0 m 

• M 

44 

0 



X E 


C 

• 44 0 

0 c 

0 ^ 

a 



0 





• mm 

*«-« 0 3 0 

0 

a y 




X) Xi 


• 

m 


X 

o 0 g a 

> y 


• 

•8 




0 

m u 


u 

a c £ a 

a • 

a u 0 

0 • 


D 

01 


y. 

a 0 



mm O £ 

T3 a 

> . 

>. * 


44 

c 


O 

£ X 


£ 

o» o o 

0 

000 

0 0 

0 


0 



0 44 

• 


•DC o 

> 0 

0 — • • 0 

3 X 

0 


0 



^ 0 

0 


O 0 

» n— ... 

> y c a 

— 0 

01 

mm 

44 3 


m 


44 

0 

0 

00 c 

— > 3 

•mm 

• 

0 

tm 0 



-•« 

c 

0 

a c - - 

0 0 0 

44 y 44 

0 

a- a 

X 

0 X 


•» 

0 

0 

44 

O 0 0 

a 0 a 

0 mu 

a 0 

0 « 

c 

a 0 



c • 

£ 


• a o» 

— a 44 

£ - 0 0 

.*4 

44 

0 

0 a 


0 

fm > 

0 


>^44 0 C 

5 y 

0 0 — a- 

- c 

0 0 

3 

c 0 


wm 

0 o 

<w-l 

» 

tm m ** -mm 

0 0 

y 0 a 3 

0 0 

a 3 


0 3 


0 

•*J 44 

a 

>^ 

0 3 - a 

— 

0 — 4J c 

X-- 

3 

u 

a 



C 0 

€ 

im 

C X a 0 

• 8 X 0 

— u 0 0 

0 a 

44 a 

c 

4J 


m 

0 


0 

- € 5 0 

0 

>- 3 £ 

0 

y 0 


0 


£ 

— » 0 


c 

X 0 0 X 

a 

u X 

a 

0 


01 -*J 



0 

•8 


o o a 

0 

0 - C X 

— 

X c 


C a 


o 

- XJ 


X 

0 >. 

0-0 

- c 

- 0 

3 0 

0 

0 



0 0 

0 

o 

£ ^ 44 — 

— . — » a 

— y 0 

0 — 

c - 


a a 


0 

tm -H 

44 

$ 

0 

X 0 0 

— 44 

0 a 

S? 

u 

a m 


0 

3 X 

C 

£ 

44 C 0 

0 C 44 

0 0) • 

Ex 

£ 0 


c 


X) 

44 

0 


C a X 

0 0 3 

c y 

0 0 

— 

> 

£ 0 



• «K » 

i 


0 0- 

a a 

4 JI « 4J 

a 3 

• —I 

a 

0 a 


0 

C 0 

a 


£ 44 0 - 

£ 

c a a 0 

XX 

X - 

0 

-44 


D 

'lu «, 

•M 

0 

0 C -• 0 

-X 0 

003 

0 c 

01 44 

n 



0 

D - 

3 

0) 

U - O 0 

a a y 

£ 44 44 0 

a — 

a 0 


* m 


u 

** m 

cr 

3 

o c 

0 0 

a 0 u X 

0 

0 — 


0 0 


u 

c 

0 

0 

*8 -44 

0 0 

- 0 0 £ 

0 

C X 

« 

3 « 


m 

^ g, 



0 X 

OIX • 

3 u a- 0 

- 

0 

0 

0 jC 


**• 

0 44 

• 

• 

. ot 0 y 

X 0 

cr 0 3 y 

• m 

•8 


£ -*J 



0 3 

> 


C C 0 0 

0 X 44 . 

0 - c 

m >m 

u 

0 

0 


c 

44 

im 

lU 

- - c £ 

44 0 0 0 

0 0 • 

O) 0 

- c 


.!(! -0 


0 

0 ** 

0 

0 

c cn - 

44 0 0 

— a £ 0 

c ac 

a 0 


0 -X 


c 

0 

c 

c 

■« C X o» 

3 - - 

- 0 0 

•— a 

44 .« 

•w 

•M 



- 


• M 

£ 0 y c 

03 a 

0 y - X 

X 0 

y 44 

0 

(i — 


«*- 

0 O 

X 

X 

0 - 

0 • 0 

a 44 0 

— ^ 44 • 

0 0 


00 


o 

U 0 

u 

u 

--^ £ 1 

> 0 

0 C 3 

— 0 c 

-4 u 


• -x . 



0 —< 

1! 


a 0 0 

- - » 0 

0 a 

330 



0 C 


• 

c 

£ 

€ 

0 0 0 

0 0 H 0 

- — i X 

X ■- 

a- 

0 

It m 


u 

•mm m 



a 0 - 

a c 0 

y a 

44 

<►. -« 

47 

•« '13 


*t 

0 0 

«>* 


0—0 - 

00 y 

44 - X 

a. • y 

0 a 

0 

X — 


m 

44 U 

0 


at* a 0 

£ V 0 0 

0 0 3 44 

0 0 3 

3 

> 

0 «J 



C 0 

14 


o 9- 

a 2 £ 

0 O’ 0 

-« a 

c a 


X C 


Ui 

o c 

3 

£ 

- -44 £ 

0 - --•8 

-—•0 0 

0 0 44 

0 




c 

u c 

44 


— 0 0 3 

a* 0 — • 

mu 44 

y c 0 

■f- • 

a 

• 


• mm 

0 

o«l 

«• >. 

0 a a a 

0 g 0 

44 44 

c c c 

0 c 


0 m 


mmt 

X a 

3 

tm 

y 0 0 

c € 44 

0 X a • 

0 3 0 

0 0 


X m 


mm 

O 0 

O 

0 0 

— 01 - 

0 0 44 a 

0000 

C44 U 

•rm I'mm 

» 

u u 


o 

X 

.m 

c 

E - - >. 

a — c 0 

X > a c 

0 

e X 

0 

3 


tm 

c - 

u 

•8 « 

0 0 a a 

44 0 a 

0 0 

X 0 

0 y 


a > 



.« 0 

m 

X 

X X a 0 

y £ 

a c a 

C -X 

c 0 

$ 

X 


m 

44 

0 

tm U 

u 0 c 

— a a 

- 0 0 

— 0 

0 — 


m 


m 

0 


3 0 

- a — 

- a — 0 

0 44 a • 

0 0 X 

a — • 


• m 


c 

- 0 


O £ 

0 X 

0 44 0 X 

a g 44 0 

£ o» 0 

44 0 

>M 

0 

o 


0 44 

0 


• a y 

a u cr4J 

— £ M • 

X — 

y 

0 



c 

£ 

X 

«<4 0 

-4 0 0 

0000 

X a u 0 

•«- - 


a 

$ 

c u 

•mm 

3 X 

44 

44 

0 X • £ 

44 -«• 

0 - 0 0 44 

a -* 

- «8 - 


i » 

o o 

«*. 

<>« C 

O 

3 

y — 0 

Q 0 

- X — a 

£2X0 

c 


fc * 


m 

Tt 0 



— £ a 

£ 0 

y 44 y 0 

0 

0 


0 C3 


u 

X 

•8 

m-m 

44 0 01 

- y 44 

a- 44 0 a 

— 0 

c — 

X <* 

a 4-4 

fl* e « 


•8 


0 i8 

3 C C 

0 — c 

00 *8 

44-0 

0 X 

c-x 

X m 

U — 

m 

• 0 

0 

"D 

0 0O — 

y 0 c 0 

•8 

00 — 

- 3 

0 a« 

• 

•- 

Ol 

0 0 44 

C« 

0 

o 44 — 44 

- — 0 £ 

0 •{{ 0 

3 a 44 

44 X 

E 0 

m 0 

V fr. 0 < 

c 

— . 44 O 

o 

•*« 

S « c 

a a a 3 

01 0 00 

a 3 — 

0 — 

C CL 

* m ot 

- o o» 

•mm 

0 3 3 

44 

« .mm 

£ a — 3 

44 0 44 a 

C X - X 44 

X 0 > 

a a 

a 00 

0 — 0 

U 4J • 

** 

u c-o 

o 

0 44 

a y *0 0 • 

u 44 y 44 

— y 'Ua- 

« X — 

« 40 

0 c 

« a» a 

mu** 

1 

u o 

0 

U X 

0 c c y o 

0 44 0 0 

^ 0 y 44 0 

c a X 

C tt 

> «0 

0 a« 0 

fx m m 

m 

0 


o 

X o o y 44 

— 0 — c 

0 0 44 0 a 

0 0 y 

0 •— 

0 a- 

3 •• y 

m m u 

i £ 

X *8 a 

44 

iU 44 

a y y 00 

0 x 0 — 

£0030 

u X 0 

mx 

01 4-4 

XX. 0 

m f * 












>0 •« O 












V • 







•> 





C •« w 







lO 




0t 

•« m • 







.f4\ 


|v 


«0 

<» o 







4f 




‘•A 

* « 












0 







« 


• 


• 

X u 0 


♦ 

0 


0 


♦ 0 

♦ 

♦ 

* 

01 


-MO 


OD 

CK 

m 

mmi 

CM 

Ifv 

>0 

CD 


u u c 

|A 

»*N 

r»N 

KV 

0" 


<0 'O* 

4r 


Mt 


0 o o 












— 












o u -u 




tj 








m m m 




0 



* 



X 


m m u 

0 



0 



y 


0 

a 



4J 



a 



0 


0 

0 

-X 


m 

0 0 



a 




0 >. 

a 

a 


2 

44 C 



0 


X O’ 


•M-t 

0 

0 



t» 


0 

c 


c 

c 

- a 

c 

a 


0 

3 X 44 

0 

a 


• *8 

•8 

0 

> 'OL 

0 

«i IDI 


• IM 



« 

X 

mm4 u m 

a 

• mm 

X 3 

a 

C05 ^ C 


0 

0 0 O 44 

3 X 

0 0 

u 

0 - 0 

44 44 3 

44 

— m 

1- 

«l •« — 


0 

2 a c 

44 

— 

0 

y c a 0 

a c X 

u 

u 

«• 

a tf» ' m 

H- 

CD 

a 0 0 

•4 0 

fci 0 — 

2 

— 30 c 

0 0 y 

3 

— a 

> 01 

a- ® 0 3 

0 u 

4-* 

44 C £ 

3 C 

44 C 44 


a a c 0 

CL 1 0 

a 

a m 

0 u 

y 01 cj 

0 

C. 0 

— a 0 a 

O 

0 - X 

a 

4 J 1 mmt' — — • 

0 aa- 

44 

4 J 4M 

3 .-. 

a — 0 jc 

m -u 

0 3 

0 0 fci 

— X 

3X0 

0 

y y X -< 

C - 3 

0 

y f 0 

— , > 

.07 > a «0 

£ O CM 

X TD^ 

44 o H 3 

tm U 

■D 0 H 

X 

0 V u a 

0 3 C 

c 

0 :x 

ta* 

jc a 0 a 

t6 m 

4J C 

0 X cr 

Ot 0 

C 0 

44 

0 a 

a or 0 

0 

mmi 

0 y 

-44 y 44 «j 

z m 

O 

2 W •« W 

< 2 

2*B 

0 

w oj 2 < 

h- w 2 

u 


a to 

C310 0)3 

u 

o 

** 












u • 

» 

■ 


• 

« 

• 

• 

• 


» 

• 

07 O 

CM 

|A 

4r 

lA. 

M> 

N 

CD 

(K 

09 

4«>i 

CM 

mx ^ 

lA 

|4V 


IKV 




r#\ 



<40 





were arrived at by aggregating sectors of C.S.O for similar 
reasons are sectors 19 <i.e. Wood and Wood Products), 20 (i.e. 
Paper & Paper Based Industries) and 25 (i.e. Basic Heavy 
Chemicals) of our study. 

Sector 58 of our study (i.e. Transport Equipment and 
Miscellaneous Manufacturing) was got by clubbing sectors 42*. 45* 
and 44* of C.S.O for a slightly different reason. The reason is 
that of 'aircraft’ being classified differently in 1968-69 and 
1975-74 tables as compared to the 1978-79 and 1985-84 tables. In 
the former two tables 'aircraft’ was included in sector 45* (i.e. 
in the other transport equipment sector) of CSO while in the 
latter two tables it was included in sector 44* (i.e. in the 
miscellaneous manufacturing sector) of CSO. Sector 42* (i.e. 
railway transport equipment) of C.S.O has also been clubbed in 
sector 58 of our study on account of its separate price index not 
being available, 

CMIE price indexes are available for the primary and 
secondary sectors but not for the service sectors. Hence price 
indexes of services and their price deflators were calculated 
from the value added figures of services published in National 
Accounts Statistics (CSO, 1975 ; CSO, 1976 ; CSO, 1978a ; CSO, 
1981a ; CSO, 1986). The sectorisation of services adopted for our 
study was thus such that it was consistent with the sector 
specification used by NAS for providing value added figures of 
services. 

In the 46 sector classification of our study (see Table 
5,1), the first 11 sectors represent primary production, the next 
29 sectors relate to the secondary sector and the remaining 6 
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deal with tertiary activities. In the primary sector, 4 
categories belong to agriculture, 1 each to animal husbandry, 
forestry and fishing and the remaining 4 to mining. The secondary 
sector includes activities like construction and electricity, gas 
and water supply. Tertiary activities include services like 
railway transport, other transport and storage & warehousing, 
communication. trade, hotels & restaurants, banking & insurance 
and other services. Henceforth sector numbers used in the 
following chapters will refer to the 46 sector classification 
that we have adopted for the purpose of this study. 

As explained earlier the original C.S.O tables have final 
demand divided into six categories. viz. private consumption 
(PFCE), government consumption (GFCE), gross fixed capital 
formation (GFCF), change in stocks (CIS), exports (EXP) and 
imports (IMP). However, for the purpose of this study, it was 
decided to merge GFCF and CIS into one sector, that of gross 
investment (GI). This was done to enable an analysis of the 
effects of changes in total gross investment rather that its two 
sub-categor i es . 

Hence for the purpose of this study, the four Input-Output 
tables have a 46 sector transaction matrix and a final demand 
matrix consisting of five categories - PFCE, GFCE, GI , EXP and 
IMP. 

The next step was to deflate the Input-Output tables to a 
common price basis. As already mentioned, 1985-84 was chosen as 
the base price year. In practice, price deflation could not be 
done at a very detailed level. that is, with cell-by-cell 
deflators. Only row deflators could be developed to oeflate the 
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1968-69, 1975-74 and 1978-79 tables to 1985-84 prices. 

CMIE (Economic Intelligence Service, 1989) provides 
wholesale price indexes for a comprehensive list of cormiodi t i es . 
This formed the main source of data for the deflation of the 
primary and secondary sectors of 1968-69, 1975-74 and 1978-79 
tables. Price indexes for services are not given in the CMIE 
source. For service sectors we, therefore, used the value added 
figures given in NAS to develop the price deflators. 

CMIE gives commodity wise indexes for 1968-69. 1973-74. 
1978-79 and 1985-84 (with base 1970-71 = 100) and also the 
weights of each commodity. The index for each sector of our study 
was worked out using the weighted mean of the indexes of all 
commodities falling within that sector. For example the price 
index for sector 1, that is. Food Crops (calculated as explained 
above) for 1968-69. 1975-74, 1978-79 and 1985-84 turned out to be 
86.8, 140.9, 177.4 and 274.2 respectively (with base 1970-71 = 
100). The price deflator for Food Crops for 1968-69 was 
calculated by dividing the Food Crops index of 1983-84 by that of 
1968-69. In the above example we get this deflator as 5.16. This 
figure was multiplied to all the entries along the Food Crops row 
of the 1968-69 current price table to convert them to 1983-84 
prices. In a similar manner price deflators were calculated for 
ail the primary and secondary (except Construction, and 
Electricity, Gas & Water Supply) sectors for the three respective 
years . 

As explained earlier price deflators for services were 
calculated using the gross value added (GVA) figures provided by 
NAS for service categories. How this was done can be explained by 
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taking one example say Cori-HTiun i cat i on (sector A}). The gross value 
added figures for Communication for 1973-74 are available both in 
current and at 1970-71 prices (CSO, 1978a>. The 1973-74 price 
index for Communication was calculated by dividing the GVA of 
Communication of 1973-74 at current prices by the GVA of the same 
year at 1970-71 prices. The price indexes for Communication for 
the other years were worked out in a similar manner. For example 
these indexes for 1968-69, 1973-74. 1978-79 and 1983-84 worked 
out to be 84.1, 111.2, 179.1 and 226.8 respectively (with 1970-71 
= 100). The price deflator of Communication for say 1968-69 was 

then got as described earlier by dividing the index for 1983-84 
by that of 1968-69. In this example this deflator works out to be 
2.7. 

Having deflated the interindustry and final demand matrices 
of all the tables what remained to be deflated was the NIT and 
the GVA rows. Since no data for this was available the price 
deflation exercises for these two rows were carried out as 
f ol lows : 

First the deflated entries of the interindustry and final 

demand quadrants were summed across each row to yield gross 

output statistics in new base year prices (i.e. 1983-84 prices) 

for each producing sector. These gross output statistics were 

then entered as the new column sums of the interindustry and 

value added quadrants of a particular year^ . Then the ratio of 

1. This was not done for the 1968-69 table as it in a commodity 
X industry form in which certain row and column totals do not 
tally. Therefore the current price column totals of 1968-69 were 
multiplied by corresponding sector's price deflators to get the 
constant price column totals. For example the current price 
column total of Food Crops (sector 1) was multiplied by 3.16 (see 
page 83) to get the column total of Food Crops in 1983-84 prices. 




NIT to output (both at current prices) for each table were worked 
out. Keeping these ratios constant the new NIT figures of each 
sector (for a particular year) at 1983-84 prices were worked out 
by multiplying these ratios to the new gross output statistics 
(at 1983-84 prices) of each sector. Finally the GVA entries at 
1983-84 prices for each sector for that particular year were 
calculated by subtracting all interindustry input costs and NIT. 
expressed in the new base year prices from the new gross output 
statistics (also at constant 1983-84 prices). Here it should be 
mentioned that deflation of the four tables to constant 1983-84 
prices may have affected the results of the study to some extent 
as the available price indexes which were used for the deflation 
exercises may not be perfect ones. This limitation of the study 
is, however, beyond our control. Such compromises have to be made 
in a thesis devoted to empirical study. 

Thus the analyses presented in the following chapters is 
based on the 46 sector constant price tables of 1968-69, 1973-74, 
1978-79 and 1983-84 (all at 1983-84 prices) unless otherwise 
specified. 

3.3 EMPLOYMENT DATA 

It has been explained in chapter 2 that one of the 
parameters used to measure structural change in this study is 
employment. Analysis of employment and changes in it requires 
data on sectoral employment levels. The labour matrix of order 
<1x46) describes the sectoral employment levels in terms of the 
number employed by each sector for the production of that 
sector's total output. Normally the best way of conducting an 
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employment analysis should be with the help of a labour flow 
matrix of the order (46x46) corresponding to the interindustry 
flow matrix. The construction of a labour flow matrix however 
requires a big data base which is not available in our country. 
As a result employment analysis in this study has been restricted 
to the use of a row vector showing total sectoral employment 
levels. The main sources of data on sectoral employment levels 
were CSO <1989a>, Indian Labour Statistics (1978) and 1981 
Census figures. CSO <1989a> provides employment (in numbers) for 
1970-71 and 1980-81 in a sufficiently detailed sector i sat i on 
pattern. However the sector i sat i on of CSO is not consistent with 
the 46 sector classification of our study. To solve this problem 
the following exercises were undertaken; 

First the employment figures for 197?-74 and 1985-84 were 
estimated for the CSO sectors using the compound rate formula 
applied to the 1970-71 and 1980-81 employment figures given by 
CSO. The CSO sector description gives employment figures for 
major groups like for example it gives the employment for Rubber. 
Plastic, Petroleum and Coal Tar Products together as a sector but 
not separately for the subgroups like Petroleum Products etc. To 
find the employment levels of the missing subgroups (consistent 
with our sector i sat i on) for 1973-74, CSO, ASI (1974) was used. 
The proportion of employment of a particular subgroup in the 
total employment of the tmin group of CSO, ASI (1974) was used to 
work out the employment levels of that subgroup for 1975-74^. 

1. This proportion from CSO. ASI (1974) was multiplied to the 
corresponding estimated employment of the main group of 1975-74 
to get employment in numbers for that particular subgroup for 
1973-74. 
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However for 1985-84 these proportions were taken from 1981 Census 
figures. It may be pointed out here that the employment levels 
were estimated only for the years 1975-74 and 1985-84. They were 
not worked out for 1968-69 and 1978-79 as too many approximations 
would have to be made due to nonavailability of data. Next the 
sectoral employment levels were divided by the corresponding 
sector’s total output at constant prices to get the labour 

I 

coefficient matrices for 1975-74 and 1985-84. The labour 
coefficient of a particular sector describes the number employed 
per lakh rupees of output in that sector. These labour 
coefficient matrices will be required in chapter 7 for conducting 
structural change analysis in employment for India over the 
period under study. 

The following chapter gives an overall comparison of the 
four Input-Output tables. The tables used are the 46 sector 
commodity x commodity tables (except the 1968-69 table which is a 
commodity x industry one) at constant 1985-84 factor prices. 



CHAPTER 4 


GENERAL COMPARISON OF THE INPUT-OUTPUT TABLES 


In this chapter we will study the structural change that 
has been taking place in the Indian economy over the period 1968- 
69 to 198?-84 by a general overall comparison of the four 
national Input-Output tables referring to the years 1968-69, 
1975-74, 1978-79 and 1985-84. We shall investigate the overall 
stability of structural relationships in the Indian economy by 
direct comparisons of the Input-Output data in this chapter^. The 
analysis presented in this chapter is through highly summarised 
versions of the four Input-Output tables. Later chapters will 
analyse the patterns of structural change in greater detail. 

4.1 CHANGES IN FINAL DEMAND AND INTERMEDIATE DEMAND 

In this section we will investigate the changes in the 
proportion of the different final demand categories in total 
output and in total final demand and also changes in the 
proportion of intermediate demand in domestic output over the 
periods. 1968-69 to 1975-74. 1975-74 to 1978-79 and 1978-79 to 
1985-84. 

As explained in the previous chapter the final demand, for 
the purpose of this study, has been classified into five 
categories viz.. <i) private final consumption expenditure 

1. Chapter 5 of the Input-Output Transactions Table. 1985-84 
<CSO. 1990) gives a similar analysis of the Input-Output 
transactions for 1968-69, 1975-74, 1978-79 and 1985-84. However, 
this analysis suffers from two drawbacks. It is based on 
commodity x industry tables and at current prices. 
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(PFCE), <ii) government final consumption expenditure <GFCE>, 
(iii) gross investment <GI), (iv> exports <EXP> and (v) imports 
( IMP) . 

The proportion of imports in total domestic output increased 
from 4.3 percent in 1968-69 to 5 percent in 1985-84, the rest of 

95.7 percent and 95 percent of demand respectively, having been 
met by domestic output- The corresponding figures for 1973-74 and 
1978-79 were 4.0 percent and 4.7 percent, and 96.0 and 95.3 
percent respectively- As a proportion of total final demand 
imports constituted 7 percent of total final demand in 1968-69, 

6.7 percent in 1973-74, 8.4 percent in 1978-79 and 8,9 percent in 
1983-84. That is, imports have shown a gradual increasing trend 
as a proportion of total domestic output as well as total final 
demand. However, the commodity composition of imports in the 
total supply varies widely in the periods under study. The 
Agricultural Crops and Manufactured Food items (sectors 1,2, 3. 
4, and 13 of our study) .contributed 10.3 percent of the total 
imports in 1983-84 as against 11.6 percent in 1978-79, 16.1 
percent in 1973-74 and 19.3 percent in 1968-69. This reflects a 
tendency of our country towards achieving self-sufficiency in 
foodgrains and manufactured food items through agricultural and 
industrial growth- The contribution of Crude Petroleum and 
Natural Gas, Petroleum Products and Fertilizers, Chemicals and 
Chemical Products (sectors 9, 23, 25. 26, 27 and 28) in total 
imports was about 37 percent in 1983-84 as against the figure of 
40.5 percent in 1978-79. 45.6 percent in 1973-74 and 35.7 percent 
in 1968-69. The share of this category in total imports was 
particularly high during 1973-74 on account of the fourfold 
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increase in crude oil prices towards the end of 197?. The share 
of Iron and Steel Industries, Basic Metal Industries and 
Machinery (sectors 31, 32, 33. 34, 33, 36 and 37) in the total 
supply of imports was about 26 percent in 1983-84 as against 23.3 
percent in 1978-79, 23.9 percent in 1973-74 and 26.4 percent in 
1968-69. The demand of consumer items like Beverages (sector 14), 
Sugar (12), Tobacco Products (15), Leather and Leather Products 
(21), and Iron Ore (10) is met almost fully from domestic output 
and the imports in these cases were negligible in all the four 
reference years. 

As regards exports, the proportion of exports in total 
domestic output has increased marginally from 2.8 percent in 
1968-69 to 3.9 percent in 1983-84. The corresponding figures for 
1973-74 and 1978-79 were 2.8 percent and 4.2 percent, 
respectively. As a proportion of total final demand, exports rose 
from 4.5 percent of total final demand in 1968-69, to 4.7 percent 
in 1973-74, to 7.5 percent in 1978-79 and thereafter decreased 
slightly to 6.9 percent of total final demand in 1983-84. As 
regards the exports of commodities, the largest contribution in 
1983-84 was from Textile Products (sectors 16, 17, and 18) which 
was 11.4 percent of total exports in 1983-84. The corresponding 
figures for 1968-69, 1973-74 and 1978-79 were 17.9 percent, 18.6 
percent and 13.4 percent respectively. The next largest 
contribution in 1983-84 was from Transport Equipment and 
Miscellaneous Manufacturing (sector 38) which accounted for 9.3 
percent of total exports in 1983-84. The share of this category 
in total exports was 7.4 percent in 1968-69, 7.1 percent in 1973- 
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74 and 6.3 percent in 1978-79. The exports of Crude Petroleum and 
Natural Gas item (sector 9) rose tremendously from almost 
negligible in 1968-69. 1973-74, 1978-79 to about 8.6 percent of 
total exports in 1983-84. The Non-Metal lie Mineral Products 
(sector 30> accounted for 8.4 percent of total exports in 1983-84 
as against 9.8 percent in 1978-79 and 0.4 percent both in 1973-74 
and 1968-69. All this reflects that the structure of Indian 
exports is changing in favour of manufactured goods and mineral 
fuels while traditional exports like textiles and textile 
products have been showing a declining trend in 1983-84 as 
compared to 1968-69. 

As regards the proportion of the other final demand 
categories in total output, private final consumption expenditure 
(PFCE) was of the order of 40 percent of total output in 1983-84 
as against 40.0 percent in 1978-79, 42.9 percent in 1973-74 and 
46.6 percent in 1968-69. On the other ha-hd, PFCE as a proportion 
of total final demand was of the order of 76.1 percent in 1968- 
69, 71.2 percent in 1973-74, 71 percent in 1978-79 and again 71 
percent in 1983-84. 

On the other hand, government final consumption expenditure 
(GFCE) constituted about 5.8 percent of total output in 1985-84 
as against 5.5 percent in 1978-79, 6.2 percent in 1975-74 and 5.5 
percent in 1968-69. As a proportion of total final demand, GFCE 
constituted 9 percent in 1968-69. 10.3 percent in 1973-74, 9.7 
percent in 1978-79 and 10.3 percent in 1983-84. 

Gross investment <GI> as proportion of total domestic output 
constituted 10.6 percent, 12.4 percent, 11.4 percent and 11.6 
percent in 1968-69, 1973-74* 1978-79 and 1985-84 respectively. As 
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against this, GI was 17.? percent of total final demand in 1968- 
69 which increased to 20.? percent in 1973-74, to 20.1 percent in 
1978-79 and to 20.7 percent in 198?-84. 

All the final demand categories show gradual changes over 
the period 1968-69 to 198?-84. The only exception is PFCE which 
shows a sharp decline as a percentage of total output as well as 
total final demand over the same period. 

To measure the extent of development of any country it is 
very important to study the change in the share of intermediate 
demand of industries in the total domestic output of the country. 
In India the intermediate demand of industries rose from ?8.7 
percent of total domestic output in 1968-69. to ?9.7 percent in 
197?-74, to 4?. 6 percent in 1978-79 and to 44 percent in 198?-84 
which is a clear indication of the development of our country. On 
the other hand, from the point of view of product, gross value 
added <GVA> shows a declining trend from 58.1 percent of total 
domestic output in 1968-69, to 57 percent, 52.5 percent and 52.4 
percent in 1975-74, 1978-79 and 1985-84 respectively. 

4.2 DISTRIBUTION OF INPUTS AND OUTPUTS 

In this section we will study the changes in the percentage 
distribution of total output as well as interindustry output and 
changes in the input structures also over the period 1968-69 to 
1985-84. 

To get a comparative picture of the output and input 
structures of total output the 46 x 46 sector Input-Output tables 
for the years 1968-69, 1975-74, 1978-79 and 1985-84 have been 
summarised to show only two sectors in the economy viz. , 
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1 2 
"commodities" comprising sectors 1 to 40 and "services" 

comprising sectors 41 to 46. Table 4.1 gives the percentage 

distribution of total output while Table 4.2 gives the percentage 

distribution of inputs for the four reference years. 

It is evident from Table 4.1 that though there is little 
structural difference between 1968-69 and 1973-74. some deviation- 
is noticeable in 1978-79 and 1983-84. The commodities utilised 
39.5 percent of total commodity output for intermediate 

consumption in 1983-84 as against 39.4 percent in 1978-79, 37.3 

percent in 1973-74 and 35.8 percent in 1968-69. The services 

utilised 13.7 percent of total service output for intermediate 
consumption in 1983-84 as against 14.9 percent in 1978-79, 8.8 

percent in 1973-74 and 9.2 percent i-n 1968-69. The intermediate 

use of commodities in services and services in commodities did 

not change much in the four periods of study. The total 
intermediate use of both commodities and services inc;reased 
considerably between 1968-69 and 1983-84. As the intermediate use 
increased, the component of final use in the total output 
correspondingly declined over the period under study. Thus, the 
share of commodities in final use to total commodity output was 
53.2 percent in 1983-84 as against 54.6 percent in 1978-79, 56,8 

percent in 1973-74 and 59 percent in 1968-69. The share of , 

services in final use to total output of services was 68.2 

percent in 1968-69. 70 percent in 1973-74, 60.8 percent in 1978- 

79 and 62.5 percent in 1983-84. Thus there was a slight increase 

in final use of services in 1983-84 as compared to 1978-79- 

1. "Commodities" include both primary and secondary sectors. 

2. "Services" includes the tertiary sector. 
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Table 4.1 

PERCENTAGE DISTRIBUTION OF OUTPUT; 

AS PER 1968-69.1975-74.1978-79 AND 1985-84 I-O TABLES 


SI . I tern 

Year 

Commo 

- Services Inter 

Final 

Total 

No. 


di t i es 

mediate 

use 

Output 





use 

(4>+(5) 


(6)+(7> 

(1) <2) 

(5) 

<4) 

<5) 

(6) 

<7) 

(8) 

1 . Commod i t i es 

196U 69 

5>.U 

> . 1 

<fi. . m 

^7 . m 

4. «rif 


1975-74 

57.5 

5.9 

45.2 

56.8 

100 


1978-79 

59.4 

6.0 

45.4 

54.6 

100 


1985-84 

59.5 

7.5 

46.8 

55.2 

100 

2. Services 

1968-69 

22.6 

9.2 

51.8 

68.2 

100 


1975-74 

21 .2 

8.8 

50.0 

70.0 

100 


1978-79 

24.5 

14.9 

59.2 

60.8 

100 


1985-84 

25.8 

15.7 

57.5 

62.5 

100 

5. Sub Total 

1968-69 

52.5 

6.2 

58.7 

61.5 

100 


1975-74 

55.0 

6.7 

59.7 

60.5 

100 


1978-79 

54.9 

8.7 

45.6 

56.4 

100 


1985-84 

54.8 

9.2 

44.0 

56.0 

100 

4. Net Indirect 

1968-69 

58.8 

15.2 

54.0 

46.0 

100 

Taxes 

1975-74 

47.5 

11.7 

59.2 

40.8 

100 


1978-79 

49.6 

14.4 

64.0 

56.0 

100 


1985-84 

47.1 

15.5 

60.4 

59-6 

100 

5. Gross Value 

1968-69 

69.0 

51.0 

100 


100 

Added 

1975-74 

66.1 

55.9 

100 


100 


1978-79 

61.1 

58.9 

100 


100 


1985-84 

62.0 

58.0 

100 


100 

Commodities ; Sectors 1 

to 40 

of 46x46 

Tabl e 



Services ; Sectors 41 

to 46 

of 46x46 

Tabl e 




Source 


: Computed from the Constant Price <46 Sector) Input- 
Output tables of 1968-69.1975-74.1978-79 & 1985-84. 
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Further from Table 4.1 we see that the net indirect taxes on 
(Oth commodities and services used as intermediate inputs in 
,985-84 constituted 60.4 percent of the total net indirect taxes 
vhile the remaining 59.6 percent was the share of indirect taxes 
Nhich is incidental on final use. Due to a decline in the net 
indirect taxes as an input in both .commodities and services 
sectors, the share of net indirect taxes declined in the case of 
intermediate use from 64 percent in 1978-79 to 60.4 percent in 
1985-84 while for the final use it showed the reverse trend. The 
gross value added used as an input in the commodities sector 
declined from 69 percent of the total gross value added in 1968- 
69 to 62 percent in 1985-84. The share of the services sector in 
the total gross value added was 51 percent in 1968-69 which 
increased to 58 percent in 1985-84. 

Table 4.2 shows the distribution of inputs as a percentage 
of total output. In 1985-84, 46.5 percent of the total output of 
commodities constituted GVA, 49.7 percent intermediate inputs and 
the remaining 4 percent net indirect taxes incidental to 
intermediate inputs. In the case of services, GVA, net indirect 
taxes and intermediate inputs formed 66.6 percent, 2.6 percent 
and 50.8 percent respectively of the total service sector output. 

The GVA to output ratio declined over the period from 58.5 

/ 

percent in 1968-69 to 52.4 percent in 1985-84. This was on 
account of the decline of GVA to output ratios in both the 
commodities and services sectors of the economy. On the other 
hand, the intermediate inputs to output ratios accordingly went 
up. Thus, in the case of the commodities sector, the intermediate 
input to output ratio increased from 45.6 percent in 1968-69 to 
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Table 4.2 

PERCENTAGE DISTRIBUTION OF INPUTS; 

AS PER 1968-69. 1973-74. 1978-79 & 1983-84 I-O TABLES 


SI . 






No . It em 

Year 

Commod i t i es 

Serv i ces 

Sub-Total^ 

Final Use 

(1) (2) 

<5) 

<4) 

(3) 

(6) 

(7) 

1 . Commod i t i es 

68-69 

36.0 

13.5 

30.8 

69.3 


73-74 

57.5 

16.2 

31.7 

66.3 


78-79 

39.4 

14.1 

51.8 

63.1 


85-84 

39.3 

17.1 

32.8 

63.9 

2. Services 

68-69 

7.6 

9.2 

8.0 

26.9 


73-74 

7.7 

8.8 

8.0 

29.8 


78-79 

10.4 

14.9 

11.7 

31 . 1 


85-84 

10.2 

13.7 

11.2 

32.1 

J. Sub Total 

68-69 

45.6 

24.7 

38.8 

96.2 


75-74 

43.0 

25.0 

39.7 

96.3 


78-79 

49.8 

29.0 

43.6 

96.2 


85-84 

49.7 

50.8 

44.0 

96.0 

4. Net Ind i rect68-69 

2.7 

5.2 

2.9 

3.8 

Taxes 

73-74 

3.7 

2.3 

3.4 • 

3.7 


78-79 

4.4 

3.0 

4.0 

3.8 


85-84 

4.0 

2.6 

3.6 

4.0 

3. Gross Value 

68-69 

35.7 

72.1 

58.3 


Added 

75-74 

31.5 

72.3 

36.9 



78-79 

43.8 

68.0 

32.4 



83-84 

46.3 

66.6 

32.4 


6. Total 

68-69 

100 

100 

100 

100 

Output 

75-74 

100 

100 

100 

100 


78-79 

100 

100 

100 

100 


85-84 

100 

160 

100 

100 


Source : Same as Table 4.1 
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49.7 percent in 1985-84, while in the case of the services sector 
this ratio also increased from 24.7 percent in 1968-69 to 50.8 
percent of total service output in 1985-84. 

The share of net indirect taxes <NIT) on intermediate 
consumption constituted 2.9 percent of the total intermediate 
output in 1968-69, 5.4 percent in 1975-74, 4 percent in 1978-79 
and 5,6 percent in 1985-84 whereas in the case of final demand, 
the share of NIT was 5.8 percent, 5.7 percent, 5.8 percent and 4 
percent in 1969-69, 1975-74, 1978-79 and 1985-84 respectively. 
Between 1978-79 and 1985-84 the share of NIT in the case of 
intermediate consumption showed a slight decline whereas in the 
case of final demand a slight increase was observed during 1978- 
79 and 1985-84. 

Looking into the composition of final use it is observed 
from Table 4.2 that 65.9 percent of the total final use related 
to commodities whereas 52.1 percent was due to services in 1985- 
84, The corresponding figures for 1978-79 were 65.1 percent and 
51.1 percent, for 1975-74 they were 66.5 percent and 29,8 percent 
and for 1968-69 these figures were 69.5 percent and 26.9 percent 
respectively. These figures show that the final use of 
commodities as a percent of total final use show a declining 
trend while the final use of services show an increasing trend 
over the period under study. The burden of NIT was higher on 
commodities as compared to services. In 1985-84 NIT was 4 percent 
of total output of commodities while it was only 2.6 percent in 
case of services. 

Next we will investigate the changes in the demand and 
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supply of interindustry output. Table 4.? gives a comparative 
picture of the first quadrant (interindustry transactions) of the 
Input-Output tables for the years 1968-69, 1975-74, 1978-79 and 
1985-84. For this the four Input-Output tables have been 
aggregated to three sectors - primary, secondary and tertiary. 
Consequently, sectors 1 to 11 of the Input-Output tables are 
considered as belonging to the "primary sector", sectors 12 to 40 
as belonging to the "secondary sector" and the remaining 41 to 46 
sectors as belonging to the "tertiary sector". 

The diagonal elements of the basic interindustry matrix 
shows the output of goods and services which are produced and 
consumed by the same sector. From Table 4.5 we see that this was 
59.5 percent of the total intermediate input use for the primary 
sector and 68.4 percent for the secondary sector in 1985-84. The 
corresponding figures for the years 1968-69, 1975-74 and 1978-79 
were 46.1 percent and 70.8 percent, 59.5 percent and 70.1 
percent, and 40.2 percent and 72 percent respectively. For the 
tertiary sector the percent of output which was produced and 
consumed by the same sector was 56.6 percent of the total 
intermediate input use of the tertiary sector in 1985-84. The 
corresponding figures for 1968-69, 1975-74 and 1978-79 were 29 
percent, 29.5 percent and 58.1 percent respectively. 

In 1985-84, the rest of intermediate use of the primary 
sector was shared in terms of 55.7 percent in the secondary 
sector and 7 percent in the tertiary sector. On the other hand, 
11 percent of the secondary sector product was used by the 
primary and 20.6 percent by the tertijary sector in 1985-84. The 
tertiary sector product was used by the primary and secondary 
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Table 4.3 

INTER- INDUSTRY OUTPUT SUPPLY : 

AS PER 1968-69.1973-74,3978-79 & 1983-84 I-O TABLES 

(Percentages) 


SI. Total 


No . 

Sector/Item 

Year 

Primary 

Secondary 

Tert i ary 

IIUSE* 

<1 ) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

1 . 

Pr imary 

1968-69 

46.1 

50.1 

3.8 

100 



1973-74 

39.3 

52.7 

8.0 

100 



1978-79 

40.2 

53.2 

6.6 

100 



1983-84 

59.5 

53.7 

7.0 

100 

2. 

Secondary 

1968-69 

9.1 

70.8 

20.1 

100 



1973-74 

11.6 

70.1 

18.5 

100 



1978-79 

10.7 

72.0 

17.5 

100 



1983-84 

11.0 

68.4 

20.6 

100 

3. 

Tert i ary 

1968-69 

10.2 

60.8 

29.0 

100 



1973-74 

9.5 

61.2 

29.3 

100 



1978-79 

10.1 

51.8 

38.1 

100 



1983-84 

10.6 

52.8 

36.6 

100 

4. 

Total Input 

1968-69 

22.9 

61 . 1 

16.0 

100 



1975-74 

21 , 1 

62.1 

16.8 

100 



1978-79 

18.7 

61.4 

19.9 

100 



1983-84 

18.7 

60.4 

20.9 

100 

?. 

Net Indirect 

1968-69 

7.3 

64.5 

28.2 

100 


1 axes 

1973-74 

7.4 

72.8 

19.8 

100 



1978-79 

6.3 

71 . 3 

22.4 

100 



1983-84 

-6.1 

84.0 

22.1 

100 

6. 

Gross Value 

1968-69 

50.6 

18.3 

31 .1 

100 


Added 

1975-74 

47.0 

19.1 

33.9 

100 



1978-79 

40.1 

21.0 

38.9 

100 



1983-84 

38.9 

23.0 

38.1 

100 


* IIUSE stands for Intermediate Input Use. 
Primary : Sectors 1 to 11 of 46x46 lOTT 

Secondary : Sectors 12 to 40 of 46x46 lOTT 

Tertiary : Sectors 41 to 46 of 46x46 lOTT 


Source 


: Same as Table 4.1 



lOO 


sectors having shares as 10.6 percent and 52.8 percent of the 
total intermediate use of the tertiary sector respectively, in 
1985-84. Over the period 1968-69 to 1985-84 one can observe a 
notable decrease in the intermediate use of services in the 
secondary sector as against an increase in the use of services by 
the tertiary sector itself. This reflects a greater expansion of 
the tertiary sector as compared to the secondary sector in the 
Indian economy which necessitated the diversion of some of the 
product of the services sector from the secondary to the tertiary 
sector. The primary sector intermediate use showed a decline in 
the primary sector itself as against an increase in the secondary 
and tertiary sectors over the period 1968-69 to 1985-84. There 
was a slight increase in the use of the secondary sector product 
by the primary sector over the period 1968-69 to 1985-84 
reflecting the mechanisation of the primary sector in the Indian 
economy over the period under study. The changing structure of 
the Indian economy in favour of the secondary and tertiary 
sectors is reflected in the GVA figures which show a decline from 
50.6 percent of the total GVA in 1968-69 to 58.9 percent in 1985- 
84 in the primary sector, an increase from 18.5 percent to 25 
percent in the secondary sector over the same period and again an 
increase from 51.1 percent in 1968-69 to 58.1 percent in 1985-84 
in the tertiary sector. 

It is clear from Table 4.5 that the burden of net indirect 
taxes (NIT) falls on the secondary sector which was responsible 
for 84 percent of the total NIT in 1985-84 showing a tremendous 
increase from 71.5 percent in 1978-79. The incidence of NIT on 
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the primary sector was 6.5 percent of the total NIT in 1978'-79 
which decreased to -6.1 percent in 198?-84. This was mainly due 
to an increase in the subsidies granted by the government to 
agriculture in 1985-84. 

Table 4.4 depicts the input structure of the primary, 
secondary and tertiary sectors. The input requirements of the 
pi-imary sector went up from 2? percent of its total output in 
1968-69 to 28.9 percent in 1985-84 mainly due to the increase in 
the consumption of products of the secondary sector. In 1985-84, 
the GVA in the primary sector was 71.9 percent of the total 
output which declined from 76.5 percent in 1968-69. The input 

requirements of the secondary sector declined slightly over the 

\ 

period 1968-69 to 1985-84 while that of the tertiary sector 
increased from 24.7 percent in 1968-69 to 50.8 percent in 1985-84 
mainly due to the increase in the inputs drawn from the tertiary 
sector itself. Correspondingly the GVA in the tertiary sector 
showed a decline from 72.1 percent in 1968-69 to 66.6 percent in 
1985-84, It can be seen from Table 4.4 that the input requirement 
is maximum in the secondary sector while the GVA is maximum in 
the primary sector. The share of net indirect taxes <NIT) is 
largest in the secondary sector which constituted 7.2 percent of 
the total output of this sector in 1985-84. NIT on the primary 
sector though insignificant declined from 0.9 percent in 1978-79 
to -0.8 percent in 1985-84 this being due to an increase in the 
subsidies granted by the government to agriculture. 

Before concluding this section it would be interesting to 
see the distribution of the final use of the primary, secondary 
and tertiary sectors among its various components. Table 4.5 
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Table 4.4 

PERCENTAGE DISTRIBUTION OF INPUTS IN DIFFERENT SECTORS; 



IN THE 1968 

-69,1975- 

74.1978-79 

& 1985-84 

I-O TABLES. 


SI . 






Total 

No. 

Sector/ 1 tern 

Year 

Pr i mary 

Secondary 

Tertiary 

I lUSE* 

<1 > 

(2> 

(5) 

(4> 

<5) 

(6) 

<7) 

1 . 

Pr imary 

1968-69 

17.0 

19.6 

2.2 

14.2 



1975-74 

15.8 

19.8 

4.3 

14.5 



1978-79 

16.4 

15.7 

2.7 

12.0 



1985-84 

16.7 

15.6 

2.8 

12,1 

2. 

Secondary 

1968-69 

5.9 

52.4 

13.3 

16.6 



1975-74 

5.7 

52.1 

11.9 

17.4 



1978-79 

7.2 

55.1 

11.4 

19.8 



1985-84 

8.0 

54.0 

14.2 

20.7 

5. 

Tert iary 

1968-69 

2.1 

15.4 

9.2 

8.0 



1975-74 

2.1 

12.9 

8.8 

8.0 



1978-79 

4.0 

15.0 

14.9 

11.7 



1985-84 

4.2 

14.2 

13.8 

11 .2 

4. 

Total Input 

1968-69 

25.0 

65.5 

24.7 

58.8 



1975-74 

25.7 

64.9 

25.0 

59.7 



1978-79 

27.6 

65.8 

29.0 

45.5 



1985-84 

28.9 

65.8 

50.8 

44.0 


Net Indirect 

1968-69 

0.5 

5.0 

3.2 

2.9 


Taxes 

1975-74 

0.7 

6.5 

2.5 

3.4 



1978-79 

0.9 

7.0 

5.0 

4.0 



1985-84 

-0.8 

7.2 

2.6 

3.6 

6. 

Gross Value 

1968-69 

76.5 

29.5 

72.1 

58.5 


Added 

1975-74 

75.6 

28.6 

72.5 

56.9 



1978-79 

71.5 

27.2 

68.0 

52.5 



1985-84 

71.9 

29.0 

66.6 

52.4 

7. 

Total Output 

1968-69 

100 

100 

100 

100 



1975-74 

100 

100 

100 

100 



1978-79 

100 

100 

100 

100 



1985-84 

100 

100 

100 

100 


* IIUSE stands for Intermediate Input Use. 
Source : Same as Table 4.1 
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gives such a distribution for the four reference years. The five 
components of final use are shown in Table 4.5. As regards the 
supplies from the primary sector, private expenditure (PFCE) 
category of final demand accounted for almost the entire final 
use in all the four periods under study. Imports have been 
considered as negative outputs of the corresponding domestic 
sectors. In 1983-84. imports of the primary sector were 8.7 
percent and exports 4.6 percent of the total final expenditure, 
both being higher than the corresponding figures of the previous 
periods under study. 

Private expenditure <PFCE> and Gross investment <GI> almost 
equally constituted most of the final use of the secondary 
sector. In 1983-84 PFCE was 49.7 percent while GI was 49.9 
percent of the total final demand of the secondary sector. The 
exports of this sector was 8 percent in 1968-69, 8.4 percent in 
1973-74. It increased to 12.7 percent in 1978-79 and thereafter 
declined to 9.9 percent of total final use in 1983-84. Imports on 
the other hand, formed 12 percent, 10.4 percent, 15.6 percent and 
15.3 percent in 1968-69. 1973-74, 1978-79 and 1983-84 
respectively. The net exports of the secondary sector showed a 
decline in 1983-84 as compared to 1978-79. 

As regards the tertiary sector, PFCE followed by GFCE 
constitute most of the final use of the tertiary sector. In 1983- 
84 PFCE was 69.5 percent while GFCE was 24.2 percent of the total 
final use of this sector. The share of the different components 
of the final demand of the tertiary sector do not show much 
change over the period 1968-69 to 1983-84. 
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Table 4.5 

PERCENTAGE DISTRIBUTION OF FINAL USE OF OUTPUT: 

IN THE 1968-69.1975-74,1978-79 & 1985-84 I-O TABLES. 


SI. Pvt Public Gross 

No. Sector Year Consump Consump Investment Exports Imports T.F.D.* 




<PFCE) 

(GFCE) 

< GI ) 

(EXP) 

(IMP) 


(1) (2) 

<5) 

<4) 

<5) 

<6> 

(7) 

(8) 

(9)* 

1 . Primary 

1968-69 

104.0 

0.6 

0.6 

2.1 

7.5 

100 


1975-74 

102.5 

0.4 

5.8 

1 .8 

8.5 ' 

100 


1978-79 

101.5 

0.02 

5.1 

2.4 

7.2 

100 


1985-84 

100.1 

0.1 

5.9 

4.6 

8.7 

100 

2 . Second- 

1968-69 

49.1 

4.6 

50.5 

8.0 

12.0 

100 

ary ^ 

1975-74 

42.2 

6.5 

55.5 

8.4 

10.4 

100 

1978-79 

47.1 

5.7 

50.1 

12.7 

15.6 

100 


1985-84 

49.7 

5.8 

49.9 

, 9.9 

15.5 

100 

5 .Tert i aryl 968-69 

67.8 

26.2 

2.7 

5.9 

0.6 

100 


1975-74 

67.6 

25.7 

5.5 

5.9 

0.5 

100 


1978-79 

69.0 

25.6 

2.5 

6.4 

1.5 

100 


1985-84 

69.5 

24.2 

2.6 

5.6 

1.9 

100 

4. Total 

1968-69 

76.1 

9.1 

17.5 

4.5 

7.0 

100 

Input 

1975-74 

71 .2 

10.5 

20.5 

4.7 

6.7 

100 


1978-79 

71 .0 

9.7 

20.2 

7.5 

8.4 

100 


1985-84 

71 .0 

10.5 

20.7 

6.9 

8.9 

100 

5. Net In- 

1968-69 

64.5 

7.1 

20.4 

8.0 


100 

di rect 

1975-74 

75.8 

5.5 

22.2 

0.7 


100 

Taxes 

1978-79 

62.8 

8.4 

28.2 

0.6 


100 


1985-84 

59.6 

8.7 

57.9 

-6.2 


100 

6 .Total 

1968-69 

75.6 

9.0 

17.5 

4.6 

6.7 

100 

Output 

1975-74 

71.5 

10.0 

20.5 

4.6 

6.4 

100 


1978-79 

70.6 

9.7 

20.5 

7.5 

8.1 

100 


1985-84 

70.6 

10.2 

21 .4 

6.4 

8.6 

100 


** Stands for Total Final Demand. 

* Col(9) = col(4) + col(5) + col<6) + col(7> - col < 8 > 


Source : Same as Table 4.1 
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A comparison of the analysis presented in this chapter with 
the figures explained in chapter 1 show that the coverage of the 
Indian economy in the Input-Output Transactions tables is 
consistent with the National Accounts Statistics. In other words, 
both sets of aggregates are comparable. This fact will add to the 
utility of the present study. 

4.? SUMMARY 

This chapter focussed on the overall stability of structural 
relationships in the Indian economy by a comparison of the Input- 
Output data as reflected by the 1968-69, 1975-74, 1978-79 and 
1985-84 Input-Output tables. The exercises involved an analysis 
of changes in final demand and intermediate demand and changes in 
the distribution of inputs and outputs. These exercises were 
based on highly summarised commodity x commodity Input-Output 
tables of the four reference years, all at 1985-84 prices. 

Changes in the proportion of different final demand 
categories in total output and in total final demand were 
investigated. All the final demand categories showed gradual 
increases as a percent of total final demand and total output 
over the period 1968-69 to 1985-84. The only exception was PFCE 
which showed a sharp decline as a percentage of total output as 
well as total final demand. 

Changes in intermediate demand were also investigated. 
Intermediate demand as a proportion of the total domestic output 
showed an increasing trend signifying the development of the 
Indian economy over the period under study. 

Changes in the distribution of outputs and inputs were also 
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analysed. The total intermediate use of both commodities and 
services as a proportion of total output of these sectors 
increased considerably between 1968-69 and 198?-84 while the 
component of final use in the total output for these sectors 
correspondingly declined over the period under study. 

The investigation of the input structure showed that the GVA 
to output ratio declined between 1968-69 and 1983-84 on account 
of the decline in the GVA to output ratios in both the 
commodities and services sectors. On the other hand, the 
intermediate inputs to output ratios accordingly showed a rising 
tendency . 

To study the changes in the demand and supply of 
interindustry output the Input-Output tables of the four 
reference years were aggregated to three sectors - primary, 
secondary and tertiary sectors. One notable feature of 
interindustry output supply over the period under study was a 
significant decrease in the intermediate use of services in the 
secondary sector as against an increase in the use of services 
<as a percent of the total interindustry output of the tertiary 
sector) by the tertiary sector itself. The intermediate use of 
the primary sector declined in the primary sector itself and 
showed an increase in the other two sectors, as a percent of the 
total interindustry output of the primary sector. A slight 
increase in the use of the secondary sector product by the 
primary sector (as a percent of the total interindustry output of 
the secondary sector) was observed. The GVA as a percent of total 
GVA showed a decline in the primary sector and an increase in the 
secondary and tertiary sectors reflecting the changing structure 
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of the Indian economy in favour of the secondary and tertiary 
sectors. The input requirements of the primary and tertiary 
sectors showed an increase (as a percent of the total output of 
these sectors) while the secondary sector input requirements (as 
a percent of the total output of the secondary sector) declined 
marginally over the period under study. 

Finally the distribution of the final use of the primary, 
secondary and tertiary sectors among its various components was 
studied. PFCE category of final demand accounted for almost the 
entire final use of the primary sector in all the four periods 
under study. PFCE and GI almost equally constituted most of the 
final use of the secondary sector. On the other hand, two-thirds 
of the total final use of the tertiary sector was accounted for 
by PFCE while GFCE formed one fourth of it in all the four 
periods under study. 

The analysis presented in this chapter showed that the 
coverage of the Indian economy in the Input-Output Transactions 
tables is consistent with the National Accounts Statistics. Later 
chapters will analyse the patterns of structural change in much 
greater deta i 1 . 



CHAPTER 5 


STRUCTURAL CHANGE ; ANALYSIS OF 
CHANGE IN OUTPUT 


The development of the Indian economy has necessitated 
marked changes in the structure and functioning of internal 
economic activities. Enormous technological and social changes 
have also taken place in the process of transformation of our 
country from an underdeveloped, backward economy before 
independence to one of the most industrialised countries of the 
world today. Forty years ago most industries in the Indian 
economy were related to the agricultural sector. These 
industries, by nature, relied heavily on primary inputs and, 
therefore, tended to be relatively self-contained, independent 
units. Today, many Indian industries have started relying on 
intermediate inputs produced by other industries for use in their 
production activities. 

Unfortunately, the absence of relevant Input-Output tables 
limits detailed investigation of structural changes in the Indian 
economy to the period 1968-69 to 1985-84 only. As mentioned in 
chapter 2, the choice of the period for the purpose of this study 
was dictated by the availability of the comparable 1968-69, 1975- 
74, 1978-79 and 1985-84 Indian Input-Output tables. 

In this chapter we shall investigate structural changes in 
the Indian economy over the period 1968-69 to 1985-84 by 
analysing changes in the output of producing sectors. This 
chapter has been divided into five sections. The methodology used 
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in the analysis is presented in section 5.1. Section 5.2 
discusses the structure of and changes in production of the 
different sectors of the Indian economy. In section 5.5 the 
sources of growth of output of the different sectors are 
identified and measured. The contribution of individual final 
demand categories to output growth are measured and analysed in 
section 5.4. Finally, section 5.5 presents a summary of this 
chapter . 

5 . 1 METHODOLOGY 

In this chapter we propose to analyse changes in the output 
structure of the Indian economy over the period 1968-69 to 1985- 
84 and to decompose any output changes over the same period into 
different sources. We have used the four I-O tables of the order 
<46x46> for the years 1968-69, 1975-74. 1978-79 and 1985-84 <all 
in constant prices of 1985-84) for this purpose. The output 
structure of any sector is defined as its sectoral share in total 
output. Any change in the output of an industry is basically due 
to two factors : <a) change in final demand and <b> change in I-O 
coefficients <i.e. technology). For identifying and measuring the 
sources of output growth we have used Forssell's < 1988b) 
technique with some modifications introduced by us. 

5.1.1 Sources of Output Growth 

The sources of output growth measure the contribution of 


factors like 

product i on 

structure 

<1-0 relat i ons) , 

average growth 

of final demand (or 

level of 

final 

demand) 

and 

sectoral 

compos i t ion 

of final 

demand, to 

output 

growth. 

The 

principal 


feature of an analysis of different sources of growth is that the 
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basic balancing equation of I-O theory is used as a basis for the 
decomposition of output growth. Further. the contribution of 
demand factors such as private consumption, government 
consumption. gross investment, exports and imports to output 
growth are also analysed and measured. 

Within the context of a static, open I-O model changes in 
sectoral production can be traced to either changes in the 

technological relationships among sectors or to changes in the 
level and composition of final demand. By choosing a specific 
vector of final demand and treating this vector as fixed over 
time, it is possible to calculate the total output required to 
produce this vector of final goods with the interindustry 
I'elat i onships which existed at different points in time. 
Similarly, it is possible to assume that the I-O relationships 

among industries are fixed over time and calculate the changes in 

total production associated with observed changes in the levels 
and compos i tion^ of final demand. 

For separating the components of output growth we use 

Forssell’s (1988b> methodology with some modifications. The 
methodology is described in detail in the following paragraphs. 

The framework for decomposing the increase in output between 
the initial year and the terminal year in the period to be 
■•halyaed is given in Table 5.1. 

All the variables in the model given in Table 5.1 are 
measured in constant t year prices. Xq, Pot Gq* ^o» ^o ^o 
vectors of gross output, private consumption, government 
consumption, gross investment, exports and irmsorts by industries, 
respectively. in the initial year o. Rq is the Leontief inverse 
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Tabl« 5.1 

COMPONENTS OF CHANGE IN INDUSTRIAL OUTPUT 


Value of output of the initial year Xq=Rq . CP 0 +G 0 + I o+Eq-MqI 

- 5.1 

(a) dX<PL>=Ro. Cgp.Po> 

<b) dX<GL>=Ro. (gG.Go> 

(c> dX<IL>=Ro. <91 . Io> 

<d> dX<EL)=Ro- <gE-Eo> 

<e>-dX<ML>=Ro.(gM.Mo> 

- 5-2 

(a) dX<PC>=Ro. [Pt-<Po+gp-Po>] 

<b) dX<GC>=Ro. CGt-<Go+gG.Go>] 

<c) dX<IC>=Ro.CIt-<Io+gi • 

(d> dX<EC)=Ro.CEt-<Eo+gE.Eo>] 

<e)-dX<MC)=Ro.[Mt-<Mo+9M-Mo>3 

- 5.5 

<a> dX<PT)=ERt-Ro3 -Po 
<b> dX<GT)=CRt-Ro3 -Go 
<c> dX<IT)=CRt-Ro3-Io 
(d> dX<ET>=[Rt-Ro3.Eo 
<e)-dX<MT)=CRt-Ro3 -Mq 

- 5.4 

<a> dX<PB)=CRt-Ro3. CPt-Po^ 

(b> dX<GB> = CRt-Ro^- 
(c) dX<IB>=[Rt-Ro3.CIt-Io3 
(d> dX<EB)=CRt-Ro3. CEt-Ep] 
(e>-dX<MB>=CRt-Ro3. CMt-Mp] 

- 5.5 

Value of output of the terminal year X^=R.j;. CP^+G^+It.+E^-Mt3 


4. Increase in output due to 
interaction of both fina.l 
demand change and 
technology change. 


5. Increase in output due to 

changes in I-O coefficients. 


2. Increase in output 

due to changes In the 
composition of final 
demand . 


1. Increase in output due 
to average growth of 
final demand <or 
changes in the level 
of final demand.) 


5.6 
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matrix of I -0 coefficients in the year o. . G^. , 1^. 

and stand for corresponding matrices of the terminal year t. 

gp is the average growth rate of private consumption between the 
initial and the terminal year, gp can be calculated as follows : 

46 46 

^ Pti - 2: Poi 
i=l i=l 

gp = _ 5^7 

46 

^ Poi 
i=l 

where i refers to sector number. Similarly gg. gj, gp and gj^i 
stand for the average growth rate of government consumption, 
gross investment, exports and imports, respectively, between the 
initial year and the terminal year and each can be calculated 
like gp as shown above in equation <5. 7). dX represents the 
change in output, while of the two alphabets within brackets the 
first one refers to the final demand category, which generates 
the output change and the second one refers to the component into 
which such change is decomposed. Thus dX<PL) <see equations ?.2) 
refers to the change in output due to average growth CL> of 

private consumption category of final demand <P). In the same way 

dX<GC) (see equations 5.5) for example, refers to the change in 

output due to change in the composition (C> of government 

expenditure <G> , while dX<IT> (see equations 5.4) refers to that 
change in output between the initial and terminal year which is 
due to change in I-O technology' (T) and is attributed to gross 
investment category of final demand (I). Similarly dX(EB) (see 
equations 5.5) denotes that change in output which is due to the 
interaction effect of both change in I-O coefficients and changes 
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in exports category of final demand <B) between the initial and 
the terminal year and is attributed to exports <E>. 

Thus changes in industrial output are the result of four 
different effects ; average growth of final demand (or changes in 
the level of final demand), changes in the composition of final 
demand, changes in I-O coefficients and interaction of changes in 
both I-O coefficients and final demand. When these effects are 
added together we obtain the total difference in output between 
the initial year and the terminal year. 

Forssell's <1988b> original model of output change 
decomposed the change in output into only three sources, that is, 
effects of average growth of final demand, effects of change in 
the composition of final demand and effects of change in I-O 
coefficients. This he got by taking the terminal year technology 
as fixed and representing the total change in gross output as the 

J 

sum of final demand change weighted by the terminal year’s 
technology and technological change weighted by the initial 
year’s final demand (when all variables are measured in t year 
prices). That is, according to Forssell, 


dX * Rt-dF + dR.Fo 


- 5.8 


where d stands for change, X is gross output , vector, F is total 
final demand vector, R is the Leontief inverse and subscripts o 
and t stand for initial year and the terminal year respectively. 
An equally valid alternative formulation also suggested by 

f 


Forssell (1988b> takes the initial year technology as fixed and 
gives the structural change as the sum of final demand change 
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weighted by the initial year’s technology and technological 
change weighted by the terminal year’s final demand, viz. : 

dX = Ro-dF + dR.Ft - 5.9 

« 

In this formulation Forssell measures all variables in o year 
prices. In each of the above formulations the two components of 
change together exhaust the total change in gross output levels 
"only under the particular procedure" (Vaccara, 1968, pp 24) 
noted above. The two formulations [equations (5.8) and <5.9)1 do 
not give a unique solution of the final demand and technology 
components on account of a different set of weights being used. 
Also, in each of the two formulations one component is weighted 
by initial year values while the other component is weighted by 
terminal year values which does not make much sense. For example, 
in equation (5.8), the final demand effect is analysed keeping 
terminal year technology constant while the technological change 
is analysed keeping final demand constant at initial year values. 
This lacks consistency as both effects should be explained with 
reference to one common base. In the existing literature on 
structural change using the binary approach, most studies do not 
confront this problem and use one of the two formulations (for 
example Staglin and Vessels, 1972, in their study use formulation 
5.8). There are some studi es' < 1 ike Vaccara and Simon, 1968) which 
try to solve this piroblem by taking an average of the two 
formulations to measure the final demand and technological change 
consonants of total output change. However, their approach 
involves a double set of tedious calculations and also does not 
provide a clear indication of the beginning and end-point 
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positions of an economy which we feel is very necessary in any 

analysis involving structural changes. We therefore, look at the 

problem in a different manner in this study. We prefer to use a 

procedure employing the same year weights for both components as 

used in equations <5.2> to <5. 5) in Table 5.1 above, that is. we 

decompose the change in gross output by weighting both the 

% 

technological change and final denr>and change effects by initial 
year values. We feel that any change between two periods should 
be weighted by initial year values as changes are usually 
measured with respect to original initial year values. The 

detailed framework described above in Table 5.1 has been based on 
the following formulation: 

dX'= Ro-dF + dR.Fo + dR.dF - 5.18 

Our formulation differs from Forssell's formulations in the sense 
that a third effect called the "interaction of the two preceding 
con^onents" (Watanabe. 1969, pp 189), emerges which will be 
interpreted with the other two effects below. According to 
Venkatramaiah et al. in formulations (5.8) and (5.9) "where the 
two components together exhausted the total change without 

explicit appearance of the interaction component, the method of 

^ . 

measuring the relative importance of the two factors. that is. 

from the standpoint of fixed technical coefficients of the 

initial year or terminal year, does not lead to a unique 
solution, as the forward and revefrse movements of technology, in 
all likelihood gives different numerical results. This is 
attributable to the implicit interaction element confounded in 
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the two main effects" ( Venkatrama i ah , Kulkarni and Argade, 1984, 
pp >5). Our formulation (equation 5.10) therefore has two plus 
points as compared to Forssell's formulations (equations 9.8 and 
9.9>. Firstly, it was uses uniform (i.e. initial year) weights to 
measure both components and secondly it explicitly measures the 
interaction factor. In other words, it gives actual final c^emand 
and technological effects whereas Forssell’s formulations give 
slightly overstated or understated values of these effects on 
account of the interaction element being included implicitly in 
both effects. 

The first component of output growth of our study (equations 
5.2 in Table 5.1) measures that output change which is due only 
to the average growth of the final demand categories between o 
year and t year keeping technology constant. The effects of 
average growth on differences in output have five different 
con^onents ; the growth of private consumption, the growth of 
government consumption, the growth of gross investment,, the 
growth of exports and the growth of imports. The former three 

represent the average growth of demand in domestic markets while 

V 

the latter two represent the average growth of demand in foreign 
markets and the average growth of supply to the domestic economy 
from abroad, respectively. The first four of these effects have a 
positive sign. The last effect has a negative sign because 
iitHports are a substitute for domestic output as another source of 
supply. Any growth of imports is evaluated as if it had been a 
loss to domestic production. If the growth effect of imports is 
large enough or the initial amount of imported products is 
greater than output, the total growth effect may even be negative 
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(Forssell. 1988b). 

The effects of average growth are analysed in order to 
reveal how much output in each industry would have changed if all 
46 elements of a particular final demand category were growing at 
the same growth rate. When growth rates differ between final 

I 

demand categories (like gross investment, exports, imports etc.), 
the resulting rates of growth of industrial output also vary. The 
growth component represents a base for comparison when only a 
structural change due to different growth rates between different 
market categories as a whole (ignoring sectoral growth variations 
within each final demand category) only has been taken into 
consideration. Guill (1979) explains this component as 
representing that output change which is due to changes in the 
level of final demand only. According to him, if a vector of 
final demand is constructed by distributing the level of final 
expenditure of year t among the 46 industries according to the 
industrial composition of final demand in year 0, and the 
difference between the two calculated, then this difference is 
called the change in the level of final demand between year o and 
year t and the output change associated with it is called that 
change in output which is due to changes in the level of final 
demand. This concept of Guill (1979) gives results identical to 
equations 9.2 of Table 9.1. ^ 

Changes in the composition of final demand refer to the 
'difference between the actual sectoral final demand element and 
the sectoral final demand element calculated according to the 
average growth rate of the related final demand category. Guill 
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(1979> measures this component by subtracting that vector of 

final demand of year t which is constructed by distributing total 

final demand of year t according to the industrial composition of 

final demand in year o from the actual final demand vector of 

year t. This concept of Guill (1979) gives results identical to 

equations 5.? of Table 5.1. Thus, the second component of output 

• 

growth (equations 5.? in Table 5.1) measures that output change 
which is due to changes in the composition of final demand 
between the initial and the terminal year keeping technology 
constant. The effects of changes in the composition of final 
demand have the same five markets as sources for change as does 
the average growth effect. Each of these effects may be positive 
or negative. A positive effect of private consumption shows that 
there are more sectors in this final demand category which are 
growing above the average growth rate of this final demand 
category, whose effects outweigh the effects of below average 
growth rate sectors of the same category. The same explanation 
applies for all other final denraind categories except imports. A 
positive effect of imports on output reveals the dominance of 
below average growth rate sectors over the above average growth 
rate sectors. The five market developments may be in different 
directions, in which case the effects of changes in the 
cor^osition of final demand partly cancel each other out. 

The effects of changes in the composition of final demand 
categories are analysed in order to find out how much deviations 
of actual growth of sectors from average growth of a particular 
final demand category have caused structural changes in 
industrial output- These changes are exogenous to the production 
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system under examination. Analysis reveals above and below 
average growth industries, or the formation of new key industries 
and the decline of old matured industries (Forssell. 1988b, pp 
22). The summation of the first two components of output change 
gives us the total final demand change effect on total change in 
output assuming that technology remains constant between o year 
and t year. That is, average growth component tells us what would 
have happened to industrial output if all final demand elements 
were growing at the average growth rate whereas the second 
component explains what actually happened since in actuality all 
final demand elements do not grow at the average growth rate. 

The third component of output change measures the effect of 
change in technology (equations 5.4 in Table 5.1) only, on output 
keeping final demand constant. The effects of technical change 
are distributed among the five final demand categories. Changes 
in coefficients are weighted by these categories. These weights 
may be quite different when the structures of final demand 
categories deviate from each other- The effects of the categories 
may even have different signs when the coefficients have changed 
in different directions. The effects of changes usually partly 
cancel each other out and only the net effect is presented. 
Decreases in coefficients have a negative effect on output when 
they are related to the first fpur categories of final demand 
including exports. In the case of imports, decreases in 
coefficients reduce imports and have a positive impact on 
domestic output (Forssell, 1988b, pp 22). 

The effects of technical change on industrial output are 
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analysed in order to reveal how much output in each industry has 
changed because the I-O coefficients have not been constant. The 
state of technology is indicated by the row of the inverse matrix 
R. Each row of R shows the direct and indirect demand of the 
product of the industry of this row by other industries which use 
this product for satisfying their final demand. These effects 
indicate structural changes in the production system under 
examination and in this case are considered from the perspective 
of different product markets (Forssell, 1988b, pp 25). 

Here it should be pointed out that though the term 
'technical change' has been used above interchangeably with the 
term 'I-O coefficient change', it is important to remember that 
changes in I-O coefficients cannot be attributed solely to 
changes in technology, but may be the result of many factors. 
Among these factors are changes in ,the product mix of individual 
sectors. divergences in actual technical relationships from the 
basic assumptions of I-O analysis and shifts in relative prices. 
Unfortunately, it was not possible to disentangle the effects of 
these factors on changes in I-O coefficients in the Indian 
tables. Therefore, for the purpose of this study any changes in 
I-O coefficients have been assumed to reflect technological 
changes . 

The fourth component of output change (equations 5.5 in 
Table 5.1) measures the differential effect of final demand 
change due to technological change, on industrial output. This 
conqaonent emerges as a residual when the same year weights (i.e. 
initial year weights) are used for both the final demand change 
and the technological change components of total output change as 
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explained earlier and shows the interaction effect of final 
demand change and technology change on output change. 
Alternatively this component can also be interpreted as measuring 
the differential effect of technological change due to change in 
final demand, on industrial output ( Venkatramaiah et al , 1984). 
The effects of this interaction factor are also distributed among 
the five final denrtand categories. As explained earlier, 
separating the interaction component from the three main 
components (equations 5.2. 5.5 and 5.4 in Table 5.1) is important 
because if this is not done so. then the three main components 
get either overstated or understated on account of the 
interaction factor being included implicitly in them. 

5.1.2 Contribution Of Different Final Demand Categories To 
Output Growth. 

The following identities are implied in equations (5-2) to 
<5. 5) of Table 5.1 

dX<P> = dX(PL> + dXCPC) + dX<PT) + dX<PB> 
dX<G> = dX<GL) + dX(GC) + dX<GT> + dX(GB> 
dXd) = dX<IL> + dXdC) + dXdT) + dXdB) 
dX(E) » dX<EL> + dX<EC) + dX<ET) + dX<EB) 
dX(M> = dX(ML> + dX(MC) + dX<MT> ,+ dX(MB) 

- 5.11 

Equations (5.11) measure the contribution of separate demand 
factors like private consumption <P>, government consumption <G). 
gross investment d>, exports <E) and imports <M> to output 
growth between the initial and the terminal year. For example, 
dX<P) measures the total contribution of private consumption 
change to the output change by summing up the average growth 
•ffect, the change in composition of final demand effect, the 
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change in technology effect and the interaction factor effect 
attributable to this final demand category. That is. these 
identities (equations 5.11) will be used to measure the total 
individual effect of a final demand category on the total output 
change . 

The decomposition technique explained above describes the 
structural development of a production system. It separates 
certain components and in this way helps us to understand better 
what has happened in the economy. 

5.2 PRODUCTION STRUCTURE 

In this section we examine the structure of Indian output in 
1568-69, 1975-74. 1978-79 and 1985-84 while in the next section 
we decompose the change in Indian production structure into 
various sources of change. As explained in the previous section, 
by production structure we mean the percentage share of a 
sector's output in the total output of the In.dian economy. Table 
5.2 shows Indian output structure for the four periods under 
study, together with the corresponding sectoral growth rates. 

Over the period 1968-69 to 1985-84 the share of the 
agricultural sectors (sectors 1, 2, 5, 4) fell drastically from 
27.8* of total output to 19.5*. Each of the agriculture sectors, 
that is. Food Crops (1). Cash Crops (2>, Plantation Crops (5> 
and Other Crops (4) shows a significant fall over the fifteen 
year period. The share of Animal Husbandry (5>. Forestry and 
Logging <6> and Fishing <7> also show a decline in their shares 
in total output over the same period. By contrast. Minerals 
(sectors 8, 10, 11) except Crude Petroleum and Natural Gas (9) 
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Table 5.2 

INDIAN SECTORAL PRODUCTION STRUCTURE (IN 1985-84 PRICES) 


Sector 

No.* 

Production Structure (S£) 

Average 

Annual Growth Rate of 
Production i%) 

68-69 

75-74 

78-79 

85-84 

68-69to 

75-74 

75-74to 

78-79 

78-79to 

85-84 

68-69to 

85-84 

1 . 

14.7 

15.9 

11.2 

9.9 

2.1 

1.5 

2.4 

2.0 

2. 

5.8 

4.1 

2.9 

2.7 

5.1 

-1.4 

5.5 

2.5 

5. 

1.0 

1.5 

0.8 

0.6 

9.6 

-5.7 

-0.2 

1 -7 

4. 

8.5 

7.9 

6.6 

6.1 

2.2 

2.1 

5.6 

2.6 

5. 

6.5 

5.5 

5.1 

5.6 1 

-0.9 

5.5 

7.1 

5.8 

6. 

2.1 

1 .2 

0.9 

1.5 i 

-8.0 

1.7 

11.1 

1 -.5 

7. 

0.7 

0.7 

0.6 

0.4 ! 

2.4 

2.5 

0.5 

1 .7 

8. 

0.8 

0.6 

0.7 

0.7 

-1.8 

7.5 

6.1 

5.8 

9. 

0.4 

0.5 

0.5 

0.8 

-6.1 

11.1 

26.2 

9.6 

10. 

0.1 

0.1 

0.1 

0.1 

10.7 

2.0 

5.5 

6.0 

11 . 

0.2 

0.1 

0.2 

0.2 

-0.2 

11.0 

11.1 

7.2 

12. i 

1.0 

0.7 

1.2 

0.9 

-4.6 

18.8 

-0,1 

4.5 

15. 

2.9 

5.4 

4.0 

5.6 

6.7 

9.0 

5-2 

6.5 

14. 1 

0.5 

0.1 

0.1 

0.2 i 

-21.5 

7.5 

14.7 

-1.1 

15. 

1.1 

0.8 

0.6 

0.6 

-4.0 

0.5 

5.4 

0.5 

16. 

2.8 

2.7 

2.9 

2.9 

2.2 

7.8 

4.6 

4.8 

17. 

0.4 

0.8 

1-2 

1 .7 

20.5 

15.0 

15.4 

16.2 

18. 

1 . 1 

1.1 

1.5 

1 .4 

5.7 

12.1 

4.0 

6.5 

19. 

1.1 

0.8 

0.8 

0.6 

-5.9 

6.8 

0.8 

1.1 

20. 

0.8 

0.9 

0.9 

1 .0 

7.1 

5-4 

7.1 

6.5 

21 . 

0.6 

0.5 

0.4 

0.4 

1.7 

1 .4 

5.8 

2.5 

22. 

0.8 

0.8 

0.7 

0.9 

1.9 

5.4 

9.8 

4.9 

25. 

1.9 

1.6 

1-5 

2.2 

0.4 

4.5 

15.7 

6.0 

24. 

0.2 

0.2 

0.2 

0.2 

9.2 

2.9 

5.4 

5.1 

25. 

0.4 

0.5 

0.6 

0.6 

9.1 

11.9 

2.5 

7.7 

26. 

0.5 

0.4 

0.6 

0.8 

-4.7 

16.7 

12.9 

7.9 

27. 

0.4 

0.5 

0.5 

0.5 

-2.9 

8.9 

5.6 

5.1 

28. 

1.5 

1.8 

1.9 

2.5 

11-5 

6.7 

9.4 

9.2 

29. 

0.5 

0.4 

0.5 

0.4 

12.4 

1.6 

12.5 

8.7 

50. 

1.5 

1.2 

1.5 

0.9 

-1.9 

10.4 

-5.0 

0.9 

51 . 

2.1 

2.5 

2.9 

2.5 

5.9 

10.6 

1.9 

6.1 

52. 

0.5 

0.5 

0.5 

0.4 

-4.0 

14.5 

1.1 

5.5 

55. 

1.1 

1.4 

0.9 

1.0 

9.2 

-5.5 

8.4 

4.5 

54. 

0.5 

0.5 

0.2 

0.2 

0.7 

2.1 

4.6 

2.5 

55. 

0.1 

0.5 

0.2 

0.2 

50.8 

-2.2 

7.1 

11.1 

56. 

0.4 

1.1 

1.1 

1 .2 

25.1 

5.8 

5.9 

11.9 

57. 

0.6 

1.5 

1.5 

1.5 

20.5 

4.5 

8.4 

10.9 

58. 

1.8 

2.9 

2.6 

2.8 

15.7 

5.6 

6.8 

8.0 

59. 

8.9 

7.5 

7.7 

7.2 

-0.7 

7.0 

5.9 

5.5 

40. 

1.2 

1.6 

1.9 

2.5 

8.0 

9.8 

11.5 

9.7 

41 . 

1.5 

1.5 

1.5 

1.4 

2.7 

6.5 

5.9 

4.5 

42. 

5.2 

5.2 

5.8 

4.2 

5.6 

9.7 

6.8 

6.7 

45. 

0.5 

0.4 

0.4 

0.4 

5.5 

6.4 

8.7 

6.8 

44. 

8.8 

9.9 

12-6 

10.0 

5.5 

11.1 

0.4 

5.6 

45. 

1.5 

1.6 

2.1 

2.0 

7.6 

11.6 

4.9 

8.0 

46. 

10.0 

10.2 

9-6 

11.9 

5.7 

4.7 

9.7 

6-0 

Total 

100.0 

100.0 

100.0 

100.0 

5 . 5 

5-9 

5.1 

4.8 


* For Sector Specifications see Table 5.1, Chapter 5’. 


Source : Computed from the (46 Sector) I-O Tables for the years 
1968-69.1975-74.1978-79 & 1985-84 (at 1985-84 orices) 
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had broadly similar shares of output from 1968-69 to 298?-84. On 
account of the fall in the shares of most sectors comprising the 
primary sector (sectors 1 to 11), its share fell from 38,6SK of 
total output to 28.4^ over the same period. On the other hand, 
the service sector's (sectors 41 to 46) share rose from 25.1^ of 
the total output to 29.9* from 1968-69 to 1983-84. Of the service 
sectors. Trade, Hotels and Restaurants (44). Banking and 
Insurance (45) and Other Services (46) show a significant 
increase in their shares. These structural changes reflect 
differences in the primary and service sectors’ growth rates. The 
average annual growth rate of output during 1968-69 to 1983-84 
for all the primary sectors except Crude Petroleum and Natural 
Gas was less than 4* while for most of the service sectors this 
growth rate was much higher around 6-8*. The only exception in 
the primary sector category is Crude Petroleum and Natural Gas 
<9) which showed an average annual growth rate of 9.6* during the 
fifteen year period under study. This reflects a shift in the 
sources of energy supplies in India, from coal and lignite to oil 
and gas during the 1968-69 to 1983-84 period. Thus. over the 
period under study the growth rate of Coal and Lignite (8) was 
only 3.8* per annum which was less than half that of the Oil and 
Gas (9) sector. 

The secondary sector (sectors 12 to 40) also showed an 
increase in its share from 36.3* in 1968-69 to 41.7* of total 
output in 1983-84. Of all the secondary sectors those which show 
a very high growth rate over the period under study are Wool, 
Silk and Synthetic Fibre Textiles (17) with a growth rate of 
16.2* annually. Pesticides, Drugs and Other Chemicals (28) with 
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9.2*. Cement <29> with 8.7%, Machinery for Food and Textile 
Industries <55> with 11.1*. Other Machinery 06) with 11.9*. 
Electric. Electronic Machinery <?7> with 10.9*. Transport 
Equipment and Miscellaneous Manufacturing <?8> with 8.0* and 
Electricity, Gas and Uater Supply (40) with an average annual 
growth rate of 9.7* over the 1968-69 to 1983-84 period. These are 
the sectors which show a relatively high increase in their output 
shares in 1983-84 as compared to 1968-69- Other secondary sectors 
with an average annual growth rate around 6-7* over the same 
period are Food Products excluding Sugar (13). Jute. Hemp. Mesta, 
Other Textiles <18>, Paper and Paper Products (20), Petroleum 
Products (23), Basic Heavy Chemicals (23), Fertilisers (26) and 
Iron and Steel Industries and Foundries (31). On the other hand, 
sectors like Sugar (12). Beverages (14). Tobacco Products (13). 
Wood and Wood Products (19). Leather and Leather Products (21). 
Non Metallic Minerals (50), Agricultural Machinery (54) and 
Construction (39) show a much lower growth rate of 2-3* and also 
show some decline in their output shares from 1968-69 to 1983-84. 
Thus among the secondary sectors there is a shift in favour of 
chemicals, machinery, cement. transport equipment and 
electricity, gas and water supply sectors. Such a structural 
shift in production from agriculture to industry, especially to 
heavy industry and to services usually occurs during the process 
of economic development because the income elasticity of demand 
for agricultural products is lower than those for other products. 
In the Indian case, however, this structural shift seems to have 
been helped by government policies. Specifically, over the period 



126 


1968-69 to J985-84 the Indian government gave more encouragement 
to the expansion of heavy industry through investment and other 
incentives as compared to the agriculture sector. 

Thus, changes in the structure of production indicate that 
the Indian economy diverted from agriculture to heavy and 
intermediate industrial goods and also towards services. This 
suggests an intensification of interindustry relationships in the 
production process. 

Table 5.? shows the percentage share of total output used 
for intermediate purposes. 


Table 

Share of Intermediates in Total Production 
(in 1985-84 prices) 


Year 

Share of intermediates 
in total production(%> 

1968-69 

58.7 

1975-74 

59.7 

1978-79 

45.6 

1985-84 

44.8 


Source : Same as Table 9.2 


As explained in chapter 4 also, from Table 9,5 it can 
clearly be seen that the importance of intermediate production in 
total production has been increasing continuously from 1968-69 to 
1985-84. This measure is a clear indication of the development 
process of the Indian economy over the period under study. 

The agriculture sector shows a continuous decline in its 
share throughout the period. As can be seen from Table 9.2 the 
share of the sectors comprising agriculture shows a decline in 
1975-74 as compared to 1968-69, then declines again in 1978-79 
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and further in 1985-84. The shift in the secondary and service 
sectors (whether positive or negative) is not so uniform in the 
three subperiods, 1968-69 to 1975-74. 1975-74 to 1978-79 and 
1978-79 to 1985-84 and show fluctuations in the different 
subperiods both in their sectoral shares and sectoral growth 
rates. Overall, the average annual growth rate of total output 
was fastest in the period 1975-74 to 1978-79 at ^. 9 % per annum. 
During 1968-69 to 1975-74 total output grew at an average rate of 
5.5^ while over the period 1978-79 to 1985-84 its growth rate was 
5.1* per annum. If we look at the period 1968-69 to 1985-84 as a 
whole, we see that total output grew at an average annual growth 
rate of 4.8*. 

5.J SOURCES OF OUTPUT GROWTH 

The sources of output growth are analysed for the three 
subperiods 1968-69 to 1975-74. 1975-74 to 1978-79. 1978-79 to 
1985-84 as well as for the entire period, that is, from 1968-69 
to 1985-84 under study. Breakdowns of the sources of output 
growth for 1968-69 to 1975-74. 1975-74 to 1978-79 and 1978-79 to 
1985-84 are shown in Tables 5.4, 5-5 and 5.6 respectively while 
Table 5.7 shows the different sources of output growth for the 
total period 1968-69 to 1985-84. These tables show the actual 
contribution (in lakh rupees) as well as the percentage 
contribution (i.e. shares) to changes in output, of changes in 
the level of final demand, changes in the composition of final 
demand. changes in I-O coefficients and changes in the 
interaction (of final demand change and I-O coefficient change> 
factor. These results are shown for each sector as well as for 
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the total economy. The percentage figures across each row sum to 
100. Expressing the magnitude of each contribution in this way 
enables us to compare the results across sectors. These tables 
also show the total increase in the output with reference to the 
initial year of the period and also how much the output increased 
due to the effects of each of the four components with reference 
to the output of the initial year of the period under study. This 
section begins by analysing the results for the 1968-69 to 197>- 
74 subperiod and then discusses the results for the other 
subperiods and for the total period also. 

Table 5.4 breaks down output growth for the 1968-69 to 2975- 
74 subperiod. During these years, when output grew at 5 . 53E a year 
(see Table 5.2), the major impetus to growth came from increases 
in the level of final demand due to which total output increased 
by 16.7 percent. Contributions from the other factors were 
substantially smaller. Total output increased by 0.5% due to 
changes in the composition of final demand, while it increased by 
0.9% due to changes in technology over the same period. The 
contribution of the interaction factor was a negative 0.5% which 
indicates that the contribution from the other three factors 
would have been understated by 0.5% of the total initial output 
of 1968-69 had this factor not been included as a component of 
output change. 

Changes in the level of final demand between 1968-69 to 
1975-74 was more significant in its effect on production levels 
than changes in the composition of final expenditures. In other 
words, if the distribution of final demand had not changed 
between 1968-69 to 1975-74 and neither had the interindustry 
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deviated 

from 

the final 

demand calculated 

according to 

the 

average 

growth 

rate and 

the effect of such 

deviation on 

the 


output of different sectors. The sum of these two effects shows 
the net impact of actual final demand change (assuming that 
technology is constant) on the output change over the period 
1968-69 to 1973-74 under study. The average growth of final 
demand effect is very high for some sectors (see Table 9.4) for 
the period 1968-69 to 1975-74 like Animal Husbandry (5), Other 
Minerals (11), Petroleum Products (23). Non Metallic Minerals 
except Cement (30). Other Basic Metal Industry (32), Agricultural 
'•Machinery (54) and Construction (39). Table 9.4 shows that shifts 
in the composition of final demand resulted in a significant 
increase in production of Plantation Crops (3), Coal and Lignite 
(8), Food Products excluding Sugar (15). Textiles (16.17,18), 
Paper (20), Rubber and Plastic Products (22), Chemicals and 
Chemical Products (29, 26, 27, 28), Other Basic Metal Industry 
(32), Machinery except Agricultural Machinery (39, 36, 37), 

Transport Equipment and Miscellaneous Manufacturing (38), 
Electricity, Gas and Water Supply (40) and all Services except 
Railway and Other Transport Services (43, 44, 49, 46). These 
sectors were the ones with a greater than average growth rate. 
Changes in the composition of final demand resulted in a 
reduction in the production of Cash and Other Crops (2, 4). 

Animal Husbandry, Forestry and Fishing (9, 6, 7), Crude Petroleum 
and Natural Gas <9); Minerals (11), Sugar (12), Beverages. 
Tobacco Products (14, 19). Leather (21), Petroleum Products (23), 
Cement and Other Non Metallic Minerals <29, 30). Iron and Steel 
(31), Metal Products (33), Agricultural Machinery (34). 
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Construction <?9) and Railway & Other Transport Services <41. 
42) . 

Effects of technical change between 1968-69 to 1975-74 led 
to an increase in output by 0.9* of the initial output level of 
1968-69- Though changes in I-O coefficients had a relatively 
modest impact on the requirements of total output, there was wide 
variation in the effects of these changes on the output 
requirements of different industries over the same period. The 
requirements of outputs from industries like Cash Crops <2), 
Other Crops <4). Animal Husbandry <5), Fishing (7), Oil and 
Natural Gas <9), Minerals <10, 11), Tobacco Products <15), 
Leather <21), Petroleum and Coal Tar Products <25, 24), Basic 
Heavy Chemicals and Chemical Products <2?, 28), Cement <29), Iron 
and Steel <51), Metal Products and Machinery <55. 54. 55, 56. 
57), Railway Transport and Other Transport Service <41, 42) and 
Banking and Insurance <45) increased steadily in the first 
subperiod under study. On the other hand. changes in I-O 
relations decreased output between 1968-69 to 1975-74 noticeably 
in industries like Forestry <6), Coal and Lignite <8). Sugar 
<12>, Cotton and Jute Textiles <16. 18), Wood and Wood Products 
<19), Rubber and Plastic Products <22>, Fertilisers, Paints, 
Varnishes and Lacquers <26. 27), Non Metallic Minerals <50). 
Other Basic Metal Industry (52) and Construction <59>. 

Though the overall effect of the interaction factor on 
output was only -0.5* of the initial output level, in some 
sectors it was very significant like Fishing <7>, Coal and 
Lignite <8) , Other Minerals <1 1 ) , Rubber, Plastic and Petroleum 
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Products (22. 25). Paints etc. <27>, Other Basic Metal Industry 
(52) and Construction (59). In these sectors particularly the 
contribution of the other three components of change would have 
been significantly different had this factor not been separated 
out. Thus. in the period 1968-69 to 1975-74 total output 
increased by 17.6^ . Level of final demand constituted 95* of the 
total output change while composition of final demand formed 
2.8*. 5.1* of the total output change was due to technical change 
while the remaining -2.9* was due to the interaction factor. 

The results shown in Table 5.4 involve comparison of the 
1968-69 I-O table which is in a commodity x industry form unlike 
the 1975-74 I-O table which is in a commodity x commodity form. 
This factor, plus the limitations associated with the deflation 
to a constant price base, of the four I-O tables used in this 
study may have affected the results presented in Table 5.4. These 
factors should be kept in mind while studying the results of 

I 

Table 5.4. 

The results of the computations of sources of output growth 
for the second subperiod 1975-74 to 1978-79 are reported in Table 
5.5. During this period total output grew at the rate of 5.9* 
annually which was much higher than the 5.5* level (see Table 
5.2) of the 1968-69 to 1975-74 subperiod. During this period, 
contribution of the level of final demand to output growth was a 
little higher at 24.8* as compared to the first subperiod. 
Increase in output due to changes in the composition of final 
demand and due to changes in I-O coefficients were 2* and 5.6* 
respectively which were also much higher than the levels of the 
first subperiod under study. This shows that structural changes 



134 


ON 
4 ^ fS. 
3 I 
a CD 
^ K 
3 On 

O ^ 


• X 
m X 
OC (d 
-J 




nD On KN — • f-i 4 f ITN 


lNt»C^<NJ^»C^<Pf^C^^<N4N< 


|*<fr-1CDONK^KN<^4®CD»^r^ 


ITS 


•<|A.f^^Or- 1 N•- 4 C^®CNJ^A.<^^^V^J®.- 4 f- 4 ®»-^CN|^KN^O.-i«--l^ 4 ONr^«^fN.r^^sND^^.aCD<SI®^slWN 0 «N 40 ^ONr-lV\ 
®C^a)^DON^sC^•- 4 M^'#r^.»^C^KNON^O^D 4 r(yN-^fl^®•- 1 *-«.- 1 ®r-^»A»«^.KN»-^lr^ll\lA.C»' 4 •KNNOCD®tf^C^•a^K^<N 4 ® 
^if^Cr^®NDNO^^^N 4 KN»A»AC^.f^K^i^l<^®fN.KN*<^rof^®^J>OV^^K^ 00 KN®-*D 0 ^•A(»®ON'<^•^.fl^ON*J 5 ON<^ 4 «^^O 
CNj#-iONirN®r^CN|®fNl*i\f-iW\rs. ®«\r-^c^(^^«^'Or^CD®fN.®ND»<\«^•<^0D*/^K^vON'4>^O®>DlAs^0*~<— t»<\ODirs, 

®Os»-tr-l^^*l^C^ON«p- 1 M^f<^ON♦A,<<)®e^i«Pr-«^^\.-nONr-^l/^rv<gD®<^^C»®®l^'<^ND•<^r-^<r- 1 r 4 .~^^^ 0 ®^ 0 \ 0 *^ 

•-4NCNi®4tC>ar1i-l |A® r1®»A-<rCN4(N4r-l*<-t-<<r i-lr-l IC\ ^ftti-lfNl KNKNN»-4ilN”<-®#-l4t’»r\>0 

KN*-II-4 <f-I CNiK-^KNCNi 


® 

® 

® ® 

® ® 

® ® ® 

® ® ® 

» 

® 

® 

m 

® 

® ® 

m 

® ® 

® 

® 

® ® ® ® ® 

® 

® ® 

® 

® ® ® ® 

® ® ® 

® 

® 

® 

® ® ® 

® 

» 

® 

m m 

® ® 

® ® ® 

® ® « ® 

® 

® 

m 

® 

® ® 

® 

® ® 

® 

® 

® ® 

® ® ® 

® 

® ® 

® 

® ® ® ® 

® ® ® 

® 

® 

® 

® ® ® 

® 


1 

pmf 

1 


01 01 01 

01 01 n 

01 


n 

01 



•—I 

01 01 



01 01 

0^4 0-4 


01 01 


1 

Ml iM — 1 

01 

p., 

•—1 

r4l #-4 

*-« 

K 

® os ® 

-♦ On 

ro 4 CM 

® ON 

m 

A 

A 

m 


nO CM CM 

® On ® 

4 

» K 

On ® ® 

nO 

A 01 

CM 

A ® r-i fv ® A Os 



A 

On a 


4 

® 

CM i-i 

® CM 

® 4 On On ® 4 


® 

1 fs 


CMCNA4fs®rs®rsJKNOOs® 

A ® 

® 

On 4 ON ® ® ® 

K 

® 

01 

ON ® 4 

4 

A 

CM 

^ A 

01 A 

A » A 

A ® 4 

A V 

CM 

4 


CM ® 

® A os 

r-t 


NO ® 

»-H A CM 

A fs. A 

® 

CM (Ml 4 A ® ® ® 

A CM 

4 

CM ® M 

A 

A K 

*— « A fs sO 

A CM K 

4 A OS ® 

CM 

A ® 

A rv A 4 

On a 

o-« 

® 

—• CM 

r-N CM 4 

CM ® ® 

K K On 4 ® 

A CM A ® fv 

CM 

M A ® 

® 

r-i 

On 

® K A -N 

sD ® K 

r-i ® A 

A 

® 

CM 

CM 01 

® 01 

® fs. 0» CM fs 

nO ® 

® A ® 

fs 

® NO 

®®4fs®rv®CM® 

4 

fs eg ® 4 

4 

AJ 

A 4 fs 

CM CM 

1-^ A A 

CM ® 

® 



A sD 

fs ® A 

CM ® 


fs. ® 

A 4 

A CM NO 

4 

1 fs ® 

M ® On 

ir"l 


CM 

CM 4 4 

4 

CM 

1 

f 

A 



A 



CM 


0*4 






#-4 

-4 

A 

1 


01 >D 01 


A 


4 CM A 

m 



























M 


OS O ® On CA ON 

A A CM 

® A A 4 

OS 

A ® ® 

#-i ® 

A CM ® 

® 

CM 

A A 

A ® S 

ON 4 4 

K 

ri A 4 CM 

On A 4 

4 

4 

4 

® f^ N 

ON 

m 

® 

4 -H 

A ® 

4 A ® 

® i-i CM 

.*-H 



A ® 

CM 4 

CM 


CMAKaN—iCJS® 

® ® 

A CM On 4 i-t 

M M A CM 

4 

A A On On 

M 

1 

CA CM A 

01 4 

ON ^ A 4 1 01 

1 

1 

CM 


1 

1 

1 

0l 

CM 

A 


-H CM ® 


I 

CM 

1 A r-1 1 



M 

p-( 




1 

I 1 

1 •— t 

1 




1 





i 




1 



1 

1 








01 

c 

X 3 

o a 

4J 

— 3 

10 

Id o 

X 


• X 

0 c 

tn Id 

1 — 

a mJ 


® 

• ® 

M >0 

Id 

« IS, 

u m 

Q-** M 

C 3 >N ® 
^ • 
li\ H\ 
-« 3 ® l-N 
•I O -4 
•4 « 

o c ® 


u 

o 

4J 

u 

Id 

u, 

c 

o 


u 

Id 

u 

m 


o 4,» 
o 

*e H 


10 
X 
• X 
m a 
CC -J 


r-iK<MNOCNl4N.rsfM®®®i 


iCNW\Kvtf\*-H®ON®®CNl 4 Nt }4 0 SNKN®KrsWN®f^®CrNfs.N.w\CrN ®<^0 


l^ONa^u\c^t®®®t^v^Of^<~«lrN 4 C^tf^^O<A.ONKNlr^tf^rs^D® 4 ®ON®ON 4 KNONr^(N 4 <N|tf^®»~ 1 NOfs|^.®KN,.. 4 U^ 
®®NOM\Hqr«p-,fs.ONttrv*r\NDON®#-<.-i®® 4 ON® 4 NDf^i'\ffl^»^NDKNsD«\ 4 »-i 4 KNfs.s 04 *-i 4 CrNf'N®i-N 
®®®»^^®^A\ 04 *- 4 ^A<NJ®f^»- 4 N 0 «^O^?s.® 4 ®cs 4 fs.rs.*<\l-^CNJK 4 ■ 4 ■<^•eN 4 W\*-^•«-^»^®^a^ 0 ^ 0 ^ 0 af-> 1 •««l»^l»\ 
<Nl 4 »-lN 0 »A.®tfNrs»-»f lr<N«\| ION®rA.<rN..^i ®CN|i/\fNv<Ak»-l 4 r-iKN<<N|l 4 rSl<Nars.ON«NaNO<r®t^<M 
*-l#-llrf\<r<Nr-l«NJ fNlI I 0-1 KNI KN *-1 |(r-< (NJ|l^k®fSltlN 


I 


I i 


I 


» 


lA 

® 


c ® 

O <NI 

■4J €14 Vf 

U • so 

Id »A • 

O K ® 
tt» •♦J ON 
HP U NO II 
C Id M 


« 

cn 

c 

a 

X 

a 


a 

u 

*c 

X 

u 


*•- Id 
O 

o 

H 


*ANO*A®r-1<NiONirNONW\^<N4®®ONKN®iAsONO<Nf(Ars<NlON®®«N4®KN»®M\rsN.^NO®ND®NOrs<Sirs,l^»A OS 

®^fNJicsi|s.rs.N,<si®®r-iKNfst®®®® 4 sO®NO®®r^^'-HiA®ON®KOStAKN<NjiA#-«irN®irNCsi® 4 iA 4 ® sO 

KNr 44 ■®»-«■ 4 ®®«^,KNCN^^ 4 l l»#\.-il 44 ®l»Ars«MKN 44 fA iKN,~tK-HlMNi »A.»-H»A®CNi 4 <M r-i 

KN »|JKN,-^rsl»-ll KN lli-l 0 -i <r-t W-, 011 

till I til 


X 
• X 

m a 

a: J 


4 SOlA^®ON^r^®r-HON^s®fN^r-^KNK^®®KNON^sl® 4 NOrvKN■ 4 ®C^.®N^s^A® 4 ®ON®. 


I On ® 


4 «N4 fs. ® 
lA ® ® ® 

05 ® lA 4 
® NO OS lA 
® ® r-l 4 

f ^ 

I I 


C^«®»A®fs.•-H®®<M^s^^®ONf^,KN^ON04lA4^AN.^^4KN^s® 
ON®lA4M«Ars®|S.lA I ®rA®fAON®iAtA4lA«>t®®(NjrAKNAtlA 
^r-i»»-HON®4®® aNI7N«®®«A®4rNNrstA®®|AOs®®® 

tA»A#-iiA®«-H4«A® ®tAr-N®®®NOcslKNtAOMA|A®®rA®rA 

MSNfAfAONI I4r-l |«V|^ <NJ<NJ|| l^4 #Ar-f*-«IA|.-l»*-|^ 

III I I I *>-1 f-H f-H 


«-H4tA<s4fs.®rs.®OsrN« ®»aiaps 
os«g®®#-i»-i®crNNtA®r-iiA4 
A®4A|r40N4K®® 4®«A® 
lA ®®f-1IAAJiArAiArs4sOiA 
® tUNI iA®r-t4r-N®®IA 
I <»>1 fA ml i-i 


»A 

CO 


NO 

rA 

N 

® 

CM ^ 
N. sO 
A * 
® A 
4 

A M 
A 


o 

a 


a Id 

o -P 


®® 0 A®ONsD»-t-N® 40 \AIONf-»AtA 4 OsA®AAiAfsrsa®»-iilAAJ<AIS.®®®A«CA® 0 SONi-tKSONAN •-N 


Os ifN ® 
A A #-H 
CM I «N4 I 


4 A 4 A<r 44 A 4 i-lAAl®AACA®fS.®A®®®NOrsAAAA 
Ht-«iinAAAIOSAI 44 4 A»-»®ACS|fs® 4 A 4 -i 4 r-iA|AlA<Sirs. 
ArillA^ m I AI4-n*-i III 


f-lOS»CN|ON«NiA®ON® AI®<M>~N 
AOnAAi-«4A I I 4AJ<--iCM 
Ill-Nil 1 i 


• 
X 
• X 
m Id 
K -i 


rsONANO®®«-i 4 A<yNrsAA®®»-irN^OSi-<rsON »-tONACM®AA 4 AArsAArs.ON*-iONOsA<-«NOAi A 

o 
4 
A 
sO 


A Ai rs. 4 
A ® Al ® 
Is 4 IV OS 
® ® fs ON 
A *-N ON Ai 
A I I I 


®fS,AJ4AAAN.sOAf-i4*-l>OOSAf-HA4CyN®*-irsNON4A®i-i 
fS® ®ONAfvf-iA® AAON®®4AKArHiNDA®AAA|NX>»-i® 
AOSi-lAi^sOAr-iAsO®®®®*-l®AA|A®AiA®A®®®OS 
Ars.Al®®ANONOi-i 4 NOsOrs 4 ® 4 ® 4 A.-H 4 »AOS.-H®NOON 
4sOAj«-il lAI®® Al4AsO»-N44»-NCMr-lr-l4IA ®|s.4 
f-H I i-Hl|«—»ll|r-<||| 

I 


<Nf®rs.At®rs<si€rNOsA®NOAiA 
NOsO®AAir-iA4®®NOAr-i>OAi 
i-«®I7NCMCA4®®CN4A4®»-i 
A®®ACM«<NJ hs® I f-i®«® 
Ai 1 i-HlAlf-fAr^f-Hr-l f-f*-«Ai— I 

I II 1 CM I 

I 


A 

CO ® 

0 m 

a no 

£ »A 

O * N 

0 Q® 

• CM 

cava? 

A ® 

€»- . , 

•> O ® csi 

01 4 

C C A II 

(d o NO 

X — * I— I 

U "U 4 


X 

4J) 

§ 


IW 


D 


«j • 

WQ 


Id • 

1 m 

a 

> X 

tt 

i * X 

> a 

m Id 

< 0 

o: J 


o Id 

44 

a# o 


OS 44 ®f"ilAAAArsA«AI®®NOA®— fA®Aa 4 CMA 4 »-i®AK®® 4 ®ON®ONf-HAf-«®rvmA® 

AA®®®4®fV*-lAA®CM®AfS.®r-i®4AA*-NCM<MM)AA<NJAffiACMN»CVAAA®ACrNCSiOSAA 
®Ars,A®N4AONNO I AiNDA<-4SOCMsONOrs.®A®ACM A®®ACM A®44®AAAN4 sOAA® 
A4f-<CMAICM*-NNO A CM r-ir-«CM »-< 


A 

^s 


44 ®OSi-«NAr-N®r-iAA 4 AOv 4 ««»-iAMJAON®® 4 »i-iaAAi 4 -ii-Hta 4 N 4 AON®»-<.-ilM 4 A®® 

®yAr->iip^rHNllAAACA®A®®(rN® 4 <MCM 4 ®« 4 AAiAirs®®®r>(®AOS®NOA 4 <MON 4 A®CS 4 ACMi>-t 
A 4 fs.®®<M 4 ®NKAAAi 4 i^ONA®ArslV<M 4 *-NONA® 4 N.rs®»A® 4 A.®CM»AA®ON® 4 ® 
A®CMAA 4 ®CMCMAfS.®A®CM 4 N 0 AAA®®i-N 4 ®s 09 Af-l®®CMA®®CM®®CMONN 0 A®®®A 
A®AIOS®ONr-fCMAfl7N I WCAA®»A®i-HlA®NOlV®®AND4®AAIA4CM®AISONAAeMArN,®®4 
VA®®|VA4AN. AA Afs4*-N44A4sD*-«*~« f-nONi-HAON fs*-«r<HAAAArv®OSir-iNO®A 

®CM4CM I CMrHti-N r^Ap-NA4 


A 

® 

® 

NO 

A 

N a? 
® ® 
CM • 


01 • NO AI 

0»O 4 
Id * ® 

Ih a no It 
« 4 

< O A 


4 
HM N 

3 I 
a A 
44 K 
3 CA 

o ^ 


• X 
l« X 

a: Id 

^ -t 


A*-« OS®AN4®AA®4fVNONA|SsNO Airs.CMA0N<-NCrN®«-i4®OS44CrNNO AAIACM A 

4«.OnA* nCMnAI 

AON®*-i®€M»KOSAA®®®fMA44®CMAA«®*-<CMON»-iA*-lA4®OS®<rv®CM®A®CM®®rs® 
N®OsNCNCM®»-l®«®f-i®A|S.ONA®<MA4®®44AiONON®®A®AAiONOS®rsAON®NOAi<r-tAA 
9 NO®K 4 ®A 4 ®NOON 4 ®A 40 N 4 ®«-lCMCrNNOCMCMOs®AA® 4 i-Ni-fNDNOC>KAON®®AOS(AfsAOS«-i 
®f-t®A 0 S®® 44 A®AiCM 4 tN.A®t-i® 4 ® 4 N 0 ®<-« 4 N 0 ®(Xsrs.ANON®®ND®®®®A®s 044 rN«-i 
OA®®® 4 AAA»-iA 4 r-«AiAA®AA®®NOAA®|S.A®V 4 ®®®NO®A|S.®ACM®NOrv®CM«-l 
Ai®Ai—»i~f€M»-i*-i *-«fs i^lAf-tCMf-Ni^i-tr-tA n A CM4 CnI CMCM®»-iAA>0 CM A CM 


lU 

o 

44 * 

u * 

O o 

m 2 


f-llMA 4 ANfirs.®ON®*-iCMA 4 AsOAN«ON®»- 4 CMA 4 A®NaCA®««-iCMA 4 ANOIV®OS®- 4 eMA 4 A® 
^ p., ^ ^.4 ^ ^ eg AI CM CM CM CM CM At CM CM A A A A A A A A A A 4 4 4 4 4 4 4 


I C 4J 0 
» — 3 44 

u a 

U 0) 44 0) 
C « 3 3 
^ Id o o 




























135 


due to government policies and technical development was faster 
in this period than in the earlier period. This fact is closely 
related to the higher growth rate of the economy during 1975-74 
to 1978-79. In this period total output increased by 555K while in 
the period 1968-69 to 1975-74 total output increased by only 
17.6*. The increase in output during the second subperiod due to 
the interaction factor was only 0.6*. 

In the period 1975-74 to 1978-79 the average growth effect 
of two sectors - Oil and Natural Gas (9> and Other Minerals (11) 
was negative. This was due to a very large negative impact of 
imports of these products in this subperiod. The average growth 
effect of all the other sectors was positive during the same 
per i od. 

Shifts in the composition of final demand in the second 
subperiod resulted in a decline in the production of traditional 
Indian industries like Agriculture (1, 2, 5, 4), Mining <8, 9, 
10), Wood and Mood Products (19). Leather and Leather Products 
(21), Rubber, Plastic, Petroleum and Coal Tar Products (22, 25, 
24) plus a decline in the production of other industries like 
Fertilisers, Paints, Varnishes and Other Chemicals (26, 27, 28), 
Metal Products and Machinery except Electric and Electronic 
Machinery (55, 54, 55, 56), Transport Equipment and Miscellaneous 
Manufacturing (58), Electricity, Gas and Mater Supply (40), 
Communication (45) and Other Services (46), On the other hand, 
industries which showed positive effects of changes in the 
composition of final demand over the same period were Animal 
Husbandry, Forestry and Fishing (5, 6, 7), Other Minerals (11), 
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Food Manufacture <12, 1?), Beverages (14), Textiles <16, 17, 18), 
Paper <20), Basic Heavy Chemicals <25), Cement and Other Non 
Metallic Minerals <29, 30), Iron and Steel and Other Basic Metal 
Industry <31, 32), Electric, Electronic Machinery (37). 
Construction <39), Railway Transport Service <41), Trade, Hotels, 
Restaurants <44) and Banking and Insurance <43). These industries 
grew in importance during this period. 

Technical development increased the demand of the outputs of 
industries such as Coal and Lignite <8), Oil and Gas <9), Sugar 
<12), Mood <19), Petroleum and Coal Tar Products <23, 24), 
Chemicals and Chemical Products <23, 26, 27, 28), Iron and Steel 
and Other Basic Metal Industry <31, 32), Other Machinery <36), 
Transport Equipment, Construction and Electricity, Gas, Water 
Supply <38. 39, 40) and all Services. On the other hand, changes 
in I-O relations over the same period 1973-74 to 1978-79 
decreased output sizeably in industries like Agriculture <2, 3, 
4), Animal Husbandry, Forestry and Fishing <5, 6, 7), Mining of 
Iron Ore and Other Minerals (10, 11), Tobacco Products <13), 
Paper <20), Leather (21), Rubber and Plastic Products <22), 
Cement <29>, Metal Products <33> and Machinery for Food and 
Textile Industries (33). 

Thus in the second subperiod 1973-74 to 1978-79, of the 
total change in output the contributions of level of final 
demand, composition of final demand, technical change and 
interaction factor were 73.25K, 6.1%, 16.9% and 1.9% respectively. 
If we compare these figures with those of 1968-69 to 1973-74 
period, we see that the share of level of final demand has 
declined while the shares of composition of final demand and 
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technical change in total output change have increased 
cons i derably . 

Table ^.6 gives the results of the computations of output 
growth for the third subperiod 1978-79 to 1983-84 under study. 
During this period total output grew at the rate of 3.1% annually 
(see Table 3.2> which was much higher than the level of the first 
subperiod but a little lower than that of the second subperiod. 
During this period total output increased by 27.4% due to changes 
in the level of final demand. This was higher than the 
corresponding level of the previous subperiod. Dn the other hand, 
the increase in output due to changes in the composition of final 
demand and due to changes in I-O coefficients were 0.3% and 0.7% 
respectively which were almost identical to the corresponding 
levels of the first subperiod but much lower than those of the 
second subperiod. The contribution of the interaction factor to 
output growth during the period 1978-79 to 1985-84 was almost 
negligible that is, -0.1% of the initial output of this period. 
All this reflects the difference in the growth rates of the 
Indian economy during the three subperiods under study. During 
the third subperiod 1978-79 to 1985-84, total output increased by 
28.3% which was higher than the 17.6% level of the first 
subperiod but lower than the 55% level of the second subperiod. 
This indicates a slowing down of the growth rate in the third 
subperiod as compared to the second subperiod. 

The results of the above aggregate analysis can be explained 
by a sectoral analysis of the sources of output growth. In the 
period 1978-79 to 1985-84, we see from Table 3.6 that the average 
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growth effect of Crude Petroleum and Natural Gas (sector 9) on 
change in output was negative just like its effect in the 
previous period 1975-74 to 1978-79. While this effect was -72275 
lakh rupees in the period 1975-74 to 1978-79 it was much lower at 
-2549 lakh rupees in the later period. This negative impact was 
on account of imports of oil and natural gas exceeding its 
domestic supply. The hike in the oil prices by OPEC in 1975 and 
in 1980 was the main factor responsible for this. 

Shifts in the composition of final demand in the period 
1978-79 to 1985-84 resulted in an increase in the production of 
industries like Animal Husbandry and Forestry <5, 6). Oil and Gas 
(9), Iron Ore (10), Beverages <14). Wool, Silk, Synthetic Fibre 
Textiles (17), Paper (20), Rubber, Plastic, Petroleum and Coal 
Tar Products (22, 25. 24), Basic Heavy Chemicals, Paints, 
Varnishes, Lacquers and Other Chemicals (25, 27, 28), Metal 
Products excluding Machinery (55). Machinery except Agricultural 
Machinery (55, 56, 57), Electricity, Gas and Water Supply (40), 
Communication (45) and Other Services (46). On the other hand, 
industries which showed negative effects of changes in the 
composition of final demand over the same period are Agriculture 
<1, 2, 5, 4). Fishing (7), Other Minerals (11), Food Products 
<12. 15), Tobacco Products (15). Cotton. Jute, Hemp and Other 
Textiles (16. 18). Wood (19). Leather (21). Fertilisers (26). Non 
Metallic Minerals (50), Iron and Steel and Other Basic Metal 
Industry <51, 52), Agricultural Machinery <54), Construction 
<59), Railway Transport Service <41). Trade, Hotels, Restaurants 
(44) and Banking and Insurance (45). In general, broad trends 
witnessed in the second subperiod in the effects of final demand 
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change on production levels are seen to be continuing in the 
third Bubperiod also. Thus, there is a decline in the production 
of traditional industries like agriculture, wood. leather, 
fertilisers and agricultural machinery. On the other hand, animal 
husbandry, oil and gas. textiles, paper, chemicals. machinery 
except agricultural machinery and services like communication 
emerged as important sectors in the second and third subperiods 
from the same point of view. As compared to 1973-74 to 1978-79, 
during 1978-79 to 1983-84 we notice a shift in the textiles 
sector towards synthetic fibre, wool and silk textiles and a 
shift towards oil and gas a’s compared to coal and lignite in the 
energy sector. Rubber, plastic, petroleum and coal tar products 
also seem to have come up in the latter period as compared to the 
former. All this reflects changing consumer needs and changing 
government policies. Evidence of this is provided by the shift in 
final expenditures in favour of animal husbandry, oil and gas, 
paper, chemicals and machinery and against the products of 
agriculture, wood, leather and industries related to agriculture. 

Technical development during 1978-79 to 1983-84 increased 
the demand of the outputs of industries such as Cash Crops <2). 
Other Crops <4>, Animal Husbandry <5>, Forestry <6>, Coal and 
Lignite (8), Other Minerals (11), Tobacco Products <13>, Textiles 
except Cotton Textiles <17, 18). Paper <20>, Leather* (21), 
Petroleum Products (23), Fertilisers <26), Cement (29), Metal 
Products and Machinery (33, 34, 33, 37), Transport Equipment 
(38). Construction (39), Electricity, Gas and Water Supply (40) 
and Services <41, 42, 43, 43, 46). On the other hand, changes in 
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I-O relations over the same period decreased output in industries 
like Agriculture <1, ?). Fishing <7), Oil and Gas <9), Food 
Products <12, 1?>, Wood <19), Rubber, Plastic and Coal Tar 
Products <22, 24> , Chemicals except Fertilisers <25, 27, 28>, Non 
Metallic Minerals <50), Iron. Steel and Other Basic Metal 
Industry <31, 32), Other Machinery <36> and Trade, Hotels and 
Restaurants <44). Overall, it can be seen from Table 5.6 that 
technical change contributed only 2.6* of the total output change 
during 1978-79 to 1983-84 which was much lower than the 
corresponding level of 1973-74 to 1978-79. The contributions of 
level of final demand, composition of final demand and 
interaction factor in the total output change were 96.2*. r.6* 
and -0.4* respectively. The contribution of composition of final 
demand was also much higher in the second subperiod as compared 
to the third. This explains that structural change was faster 
during the second subperiod as compared to the third subperiod. 

Having analysed the structural changes in output for the 
three subperiods separately we shall conclude this section by a 
brief look at the sources of output growth for the entire period 
1968-69 to 1983-84. 

Table 5.7 gives the results of the sources of output growth 
for the total period 1968-69 to 1983-84. During this period total 
output increased by 100.8* at the rate of 4.8* annually <see 
Table 5.2). Due to changes in the level of final demand, total 
output increased by 85-1* while the incredse in output due to 
changes in the composition of final demand. changes in I-O 
coefficients and the interaction effect were 5.9*, 7.4* and 2.4* 
of the initial output level of 1968-69, respectively. 
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A study of the sectoral details shows that the average 
growth effect of Oil and Gas (9> was negative over the entire 
period under study. The reasons for this have already been 
explained. The average growth effect of all the other sectors was 
positive during 1968-69 to 1985-84. This effect was very high for 
some sectors like Agriculture <1. 2, 5, 4), Forestry and Logging 
(6), Fishing (7), Beverages (14), Tobacco Products (15), Leather 
(21), Non Metallic Minerals other than Cement (30), Agricultural 
Machinery <?4> and Construction (39). That is, had the final 
demand of these sectors been growing at the average growth rate, 
these sectors would have contributed significantly to output 
increase during 1968-69 to 1985-84. But in actuality the final 
demand of all these sectors except Forestry and Logging (6) grew 
much below average as reflected by the negative effect on output, 
of a change in the composition of final demand of these sectors. 
That is, the effect of shifts in the composition of final demand 
reveal some broad trends for the same total period. Due to this 
factor there was a significant decline in the production of 
sectors like Agriculture <1, 2, 3, 4), Animal Husbandry <?>, 
Fishing <7), Other Minerals <11>, Beverages <14). Tobacco 
Products <15), Wood (19), Leather (21), Petroleum Products (23), 
Fertilisers (26), Cement and Other Non Metallic Minerals <29, 
50), Iron and Steel (31), Metal Products and Agricultural 
Machinery (33, 54), Construction (39) and Railway Transport 
Service (41). These are chiefly the traditional sectors , of our 
economy. All other sectors grew into importance over the same 
period chief among them being Mining <8, 9, 10), Food Products 
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<12. 15). Textiles <16. 17. 18). Paper <20). Rubber and Plastic 
Products <22), Chemicals <25, 27, 28), Other Basic Metal Industry 
<52), Machinery except Agricultural Machinery <55, 56, 57), 
Transport Equipment <58), Electricity. Gas, Water Supply <40) and 
all Services <42. 45, 44, 45, 46). That is, final expenditures 
changed in favour of textiles, paper, chemicals, machinery and 
electric power reflecting the development of the Indian economy. 

The effects of technical change on production levels show a 
decline in the demand for the outputs of sectors like Agriculture 
<1, 2, 5. 4). Forestry <6). Coal and Lignite <8). Food Products 
<15), Wood <19), Paper ( 20 ), Rubber and Plastic Products <22), 
Non Metallic Minerals <50), Other Basic Metal Industry <52) and 
Construction <59). This reflects a decline in size and weight of 
items produced with these materials and the substitution of other 
materials for the outputs of these industries. In place of these, 
due to the effects of technical change there has been an increase 
in the demand of outputs from Oil and Natural Gas <9), Textiles 
<16, 17. 18), Leather <21), Petroleum and Coal Tar Products <25, 
24), Chemicals <25, 26, 28), Cement ( 29 ), Iron and Steel (51). 
Machinery <54, 55. 56. 57), Transport Equipment and Miscellaneous 
Manufacturing <58), Electricity, Gas, Water Supply <40) and all 
Services <41. 42, 45. 44. 45. 46). 

The share of the interaction factor in the total output 
change over the 15 year period was 2.5* only. However, it was 
very significant in some sectors like Plantation Crops <3), 
Forestry and Logging <6), Wood (19), Non Metallic Minerals <50> 
and Other Basic Metal Industry (52). That is. in these sectors 
specially the contribution of the other three components would 
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have been significantly different over the period 1968-69 to 
1983-84, had this factor not been separated out. 

Thus, in the period 1968-69 to 1983-84 average growth effect 
contributed 84.3* of the total output change, composition of 
final demand effect contributed 3.9*. technical change effect 
7.3* while the contribution of the interaction effect in the 
total change in output was 2.3*. The three subperiods show 
similar trends but with some fluctuations. 

Before we conclude this section we feel that it is necessary 
to repeat that there may be some distortion in the results 
presented here on account of deflation of the 1968-69, 1973-74 
and 1978-79 tables to a constant price base <see chapter 3 also). 
Where the results involve the 1968-69 I-O table the distortions 
may be higher on account of this table being in a commodity x 
industry form. 


3.4 CONTRIBUTION OF FINAL DEMAND CATEGORIES TO OUTPUT GROWTH 

In this section changes in output are broken down into 
changes in five final demand factors : private consumption 
<PFCE>, government consumption <GFCE), gross investment <GI), 
exports (EXP) and imports (IMP). This is done by computing the 
identities implied in equations 3.11 as explained in section 
3.1.2. In the previous section the effect of changes in final 
demand on output change was analysed by grouping the different 
categories of final demand together under one head. In this 
section we go a step further by capturing the separate effects of 
changes in different components of final demand (PFCE, GFCE, GI, 


EXP and IMP) on output change. A subdivision of this kind, it is 
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felt, is very useful for identifying the effects of economic 
policies on economic growth and structural change because it 
illustrates the different ways in which various policies affect 
the individual components of final demand. The above analysis is 
again clone for the three subperiods 1968-69 to 1975-74, l?75-74 
to 1978-79, 1978-79 to 1983-C4 as well as for the entire period 
1968-69 to 1985-84 under study. This is shown in Tables 5.8, 9.9, 
5.10 and 5.11 respectively. 

Table 5.8 shows the percentage contributions to changes in 
output, of changes in PFCE , GFCE, GI , EXP and IMP for the first 
subperiod 1968-69 to 1975-74. The figures across each row in all 
the four tables sum to 100%. 

During the period 1968-69 to 1975-74, when total output grew 
at the rate of 5 . 5* a year, the major impetus to growth came from 
increases in gross investment (GI) and private consumption CPFCE) 
which recorded a contribution of 44.1% and 57.4% in the total 
output increase, respectively. Government consumption CGFCE) 
contributed 14.1% while the contribution from exports and imports 
were much smaller at 7.6% and -5.2% respectively. 

A closer examination of Table 5.8 reveals an interesting 
pattern associated with sectoral characteristics. The Agriculture 
<1, 2, 5, 4), Animal Husbandry. Forestry and Fishing <5, 6. 7), 
Coal and Lignite <8). Food, Beverages and Tobacco (12. 13, 14. 
15). Textiles <17, 18>, Paper (20), Petroleum Products (25), 
Chemicals <25. 26, 27, 28), Other Basic Metal Industry (32), 
Electricity, Gas, Water Supply (40) and Services <42, 45. 44, 45, 
46) sectors grew mostly because of increases in consumption (both 



CONTRIBUTION OF FINAL DEMAND CATEGORIES TO OUTPUT GROWTH 
DURING 1968-69 TO 1975-74 (PERCENT) 


Sector 
No .* 

Pr i vate 
Consumpt i on 
<PFCE> 

Government 
Consumpt i on 
(GFCE) 

Gross 

Investment 

<GI) 

Exports 

(EXP)' 

Imports 

(IMP) 

Tota 1 

1 . 

59.3 

-8.5 

31 .8 

8.9 

9.3 

188 

2. 

54.6 

1 .1 

34.7 

25.6 

5.9 

188 

3. 

88.8 

-8.5 

-8.2 

11.8 

8.6 

188 

4. 

49.5 

3.7 

63.5 

-6.8 

-9.5 

188 

3. 

174.9 

-1 .7 

-66.2 

-8.8 

8.9 

188 

6. 

56.4 

5.4 

42.1 

8.4 

-4.3 

188 

7. 

72.8 

16.4 

59.4 

-35.4 

-13.2 

188 

8. 

189.8 

7.8 

5.7 

18.2 

-39.5 

188 

9. 

-162.1 

-75.1 

-131.6 

-21.7 

498.4 

188 

18. 

7.8 

4.8 

23.1 

77.8 

-11.9 

188 

11 . 

21.5 

-36.2 

-378.8 

-28.6 

514. 1 

188 

12. 

136.3 

-1.3 

-18.1 

-15.8 

-1 . 1 

188 

13. 

79.6 

-1.8 

11.4 

15.4 

-5.5 

188 

14. 

188.4 

-8.1 

-7.7 

-8.2 

-8.5 

188 

15. 

111.8 

-8.2 

-18.7 

-8.9 

8.8 

188 

16. 

9.8 

-4.5 

48.6 

46.1 

8.6 

188 

17. 

78.2 

4.8 

18.7 

4.6 

2.4 

188 

18. 

76.9 

-15.1 

52.7 

-21.4 

6.9 

188 

19. 

-46.8 

1.9 

158.2 

-17.9 

3.9 

188 

28. 

44.1 

27.9 

23.8 

5.1 

2.8 

188 

21 . 

-121.7 

7.8 

85.8 

128.3 

-8.2 

188 

22. 

11.8 

-36.4 

61.1 

15.8 

48.5 

188 

23. 

-16.1 

243.8 

425.6 

41.6 

-594.1 

188 

24. 

-72.9 

4.3 

178.5 

-9.6 

-8.1 

188 

25. 

35.7 

8.3 

31.6 

22.8 

1.6 

188 

26. 

168.7 

5.1 

-69.8 

-8.8 

-4.1 

188 

27. 

258.8 

28.2 

-67.4 

-16.5 

-67.1 

188 

28. 

69.9 

4.4 

23.3 

8.5 

-6.2 

188 

29. 

1.1 

18.4 

87.9 

-8.7 

1 . 3 

188 

38. 

56.5 

-9.5 

49.5 

1.4 

2.1 

188 

31 . 

18.1 

15.9 

188.8 

-6.2 

-35.8 

188 

32. 

9629.5 

1437.8 

6386.2 

1684.1 - 

6185.2 

188 

55. 

-11.6 

9.5 

188.3 

18.8 

-8.8 

188 

54. 

282.8 

8.4 

-526.3 

-15.2 

356.3 

188 

35. 

33.6 

8.7 

66.8 

18.5 

-11.7 

188 

56. 

13.9 

3.1 

71.8 

3.9 

7.5 

-188 

37. 

11.2 

6.5 

84.8 

1.3 

-3.7 

188 

38. 

1 13.8 

15.2 

53.1 

2.8 

15.9 

188 

59. 

78.8 

-56.6 

96.5 

15.5 

-31.9 

188 

48. 

37.9 

48.3 

27.6 

2,7 

-8.5 

188 

41 . 

-22.7 

11.7 

112.3 

18.8 

-11.3 

188 

42. 

118.5 

-25.7 

1.8 

18.2 

3.5 

188 

43. 

21.5 

82.7 

-5.4 

-8.8 

2.8 

188 

44. 

61 .6 

7.3 

28.5 

9.9 

8.7 

188 

45. 

71 .8 

4.8 

24.5 

-1.5 

1 .2 

188 

46. 

42.2 

54.9 

3.1 

-8.7 

8.5 

188 

Total 

37.4 

14.1 

44 . 1 

7.6 

-3.2 

108 


* For Sector Specifications see Table 3.1, Chapter 3 









PFCE and GFCE but mainly PFCE) demand whereas Wood <19>, Leather 


(21 ) , 

Rubber 

, Plastic, 

Petrol eum 

and Coal Tar Products 

(22 . 

23, 

24) , 

Cement 

(29), Non 

Metallic Minerals (30), Iron, 

Steel 

and 

Other 

Bas i c 

Metal Industry (31, 

32), Machinery (35, 

56, 

37) , 


Transport Equipment (38) , Construction (?9> and Railway Transport 
Service <41) depended on increases in investment. These results 
are consistent with the characteristics of different sectors. 
Export demand was a relatively important source of output growth 
in the Iron Ore <10>, Cotton Textiles <16>, Leather (22), 
Petroleum Products <23) and Other Basic Metal Industry <32) 
sectors while the impact of change in imports led to the growth 
of Oil and Natural Gas (9>, Other Minerals (11 >, Rubber and 
Plastic Products (22) and Agricultural Machinery (34) sectors 
over the period 1968-69 to 1973-74. 

A negative impact of exports on output growth of any sector 
implies that exports of that sector decreased in 1973-74 as 
compared to that of 1968-69 and due to this decline in exports, 
output of that sector declined over the same period. On the other 
hand, a negative impact of imports on output growth of any sector 
implies that imports of that sector increased in 1973-74 as 
compared to 1968-69 and due to this increase in imports, output 
of that sector declined over the period under study as imports 
are regarded as a substitute for domestic supply. 

The results of similar computations for the second subperiod 
1973-74 to 1978-79 are reported in Table 5.9. During this period 
output grew at ^. 9 % annually. In this period the expansion of 
consumption demand was more important than that of investment. 
Consumption demand (both PFCE and GFCE) contributed 78^ of the 



CONTRIBUTION OF FINAL DEMAND CATEGORIES TO OUTPUT GROWTH 
DURING 197J-74 TO 1978-79 (PERCENT) 


Sector 
No. # 

Pr i vate 
Consumpt i on 
(PFCE) 

Government 
Consumpt i on 
<GFCE> 

Gross 

I nvestment 
<GI> 

Exports 

(EXP) 

Imports 

(IMP) 

Total 

1 . 

77.8 

-2.8 

-8.7 

11.4 

25.8 

188 

2. 

157.4 

5.6 

-181.8 

51.5 

9.4 

188 

3. 

188.5 

8.2 

-14.8 

-16.6 

58.8 

188 

4. 

155.9 

-8.9 

-46.5 

21.7 

-2.2 

188 

>. 

185.5 

-1.7 

-5.7 

4.5 

-2.6 

188 

6. 

581 .5 

-24.9 

-288.5 

51.9 

-28.8 

188 

7. 

187.1 

-9.8 

-58.8 

-48.1 

1 .6 

188 

8. 

57.9 

6.5 

49.8 

26.4 

-59.7 

188 

9. 

192.5 

59.5 

49.2 

51.7 

-255.8 

188 

18. 

14.1 

-7.6 

-79.8 

165.8 

9.5 

188 

11 . 

26.8 

1.9 

27.1 

56.8 

7.5 

188 

12. 

55.7 

8.1 

55.8 

15.1 

-4.7 

188 

15. 

189.1 

8.1 

8.2 

9.2 

-26.5 

188 

14. 

118.5 

8.4 

-18.4 

1.4 

-1.7 

1*88 

15. 

-519.7 

-6.9 

-78.8 

498.1 

-8.8 

188 

16. 

88.8 

-8.9 

17.7 

5.2 

-8.7 

188 

17. 

187.8 

-2.4 

-5.8 

2.8 

-5.5 

188 

18. 

71 .4 

2.1 

1.9 

29.4 

-4.7 

188 

19. • 

47.2 

5.7 

58.8 

5.2 

-6.1 

188 

28. 

95.7 

14.5 

55.5 

58.2 

-75.6 

188 

21 . 

198.5 

-8.4 

-244.4 

155.5 

-8.8 

188 

22. 

45.5 

8.4 

47.6 

24.9 

-26.4 

188 

25. 

188.7 

19.2 

15.5 

29.1 

-72.5 

180 

24. 

81 .2 

14.2 

-16.8 

29.2 

-8.6 

; 100 

25. 

81.1 

5.7 

58.8 

22.8 

-47.6 

108 

26. 

147.6 

8.8 

-27.4 

5.5 

-26.5 

108 

27. 

51.5 

7.1 

65.1 

15-9 

-15.6 

188 

28. 

95.9 

4.7 

28.7 

19.8 

-48.4 

100 

29. 

55.5 

9.8 

289.1 

21.4 

-272.8 

188 

58. 

58.4 

5.4 

57.1 

77.7 

-56.6 

180 

51 . 

56.8 

6.4 

68.5 

28.8 

-58.7 

180 

52. 

! 29.5 

5.8 

56.9 

41.1 

-51.2 

188 

55. 

-26.1 

21.6 

121.2 

-54.7 

17.9 . 

180 

54. 

27.1 

8.5 

98.5 

8.6 

-42.4 

108 

55. 

1 -8.4 

8.8 

118.1 

-17.8 

6.5 

188 

56. 

75.9 

9.5 

67.4 

59.8 

-91.7 

108 

57. 

25.4 

-18.8 

65.2 

58.5 

-15.1 

100 

58. 

88.4 

17.2 

15.8 

57.7 

-48.4 

108 

59. 

18.7 

5-6 

84.2 

2.8 

-2.5 

108 

48. 

65.1 

5.1 

52.5 

12.7 

-15.2 

100 

41 . 

77.7 

5.5 

12.9 

15.5 

-9.4 

100 

42. 

85.8 

8.5 

12.2 

14.8 

-9.7 

108 

45. 

52.2 

16.1 

51.8 

21.7 

-21.1 

108 

44. 

78.5 

2.4 

12.5 

15.2 

-6-2 

108 

45. 

75.8 

28.2 

4.2 

11.8 

-8.5 

108 

46. 

47.4 

55.6 

15.5 

12.5 

-7.8 

108 

Total : 

72.5 

5.6 

21.4 

16.5 

-15.9 

100 


* For Sector Specifications see Table ?.l. Chapter > 
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total output growth in this period as compared to ^ 1 % in the 
previous period. The share of government consumption shows a 
decline while that of private consumption shows an increase in 
its share within the consumption category as compared to 
corresponding figures of the first subperiod. Gross investment 
contributed 21.4% which was much lower than that of the 1968-69 
to 1975-74 period. This change in the relative shares of 
consumption and investment demand as sources of output growth may 
indicate that the Indian economy was going through a structural 
change from an investment-oriented economy to a more consumption- 
oriented one in the period 1975-74 to 1978-79. In addition. in 
this period, the absolute values of export expansion and import 
expansion increased substantially from their 1968-69 - 1975*74 
levels to 16.5% and -15.9% respectively. Unlike the sectoral 
contributions of export expansion and import expansion in the 
1968-69 to 1975-74 period (which include both positive and 
negative values in both categories), all of the sectoral values 
of export expansion are positive during the 1975-74 to 1978-79 
period and all of the values of import -expans ion are negative. 
That is, exports and imports of all sectors increased in 1978-79 
as compared to 1975-74. Increase in exports led to increase in 
output (hence positive values) while increase in imports led to 
decrease in output (hence negative values). These phenomena 
reflect the opening up of the Indian economy. 

Rising consumption demand was an important source of output 
growth in the same sectors during 1975-74 to 1978-79 as it had 
been in the 1968-69 to 1975-74 period. In addition, increasing 
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consumption demand contributed significantly to output growth in 
the Oil and Gas (9>, Leather (21) and Transport Equipment and 
Miscellaneous Manufacturing (38) sectors. Similarly all the 
sectors (except Railway Transport Service) where the contribution 
from investment demand had been significant in the earlier period 
also gained in a similar manner during 1973-74 to 1978-79. In the 
Oil and Gas (9) sector. the contribution from investment 
expansion increased drastically alongwith an increase in 
consumption as compared to the previous period while in the 
Agriculture sectors (1. 2. 3. 4, 5. 6. 7) the contribution of 
investment demand was negative during 1973-74 to 1978-79. 

Although the contribution from export expansion increased 
more or less in almost every sector between 1973-74 and 1978-79. 
the importance of export expansion was not uniform across 
sectors. In addition to Iron Ore (10). Leather (21) and Other 
Basic Metal Industry (32) where export contribution was also 
significant during 1968-69 to 1973-74, the growth of output in 
Forestry (6), Oil and Gas (9), Other Minerals (11), Tobacco 
Products (19), Non Metallic Minerals (30), Machinery (36, 37) and 
Transport Equipment and Misc. Manufacturing (38) sectors was also 
substantially caused by export expansion during 1973-74 to 1978- 
79. 

Import expansion had a negative impact in almost all sectors 
between 1975-74 and 1978-79, as noted above, implying an increase 
in imports in almost all sectors in 1978-79 as compared to 1975- 
74. The magnitude of this effect is relatively large in five 
sectors : Oil and Gas (9), Paper (20). Petroleum Products (25), 
Cement (29) and Other Machinery (56). 



152 


Table ^.10 shows the final demand categories' contribution 
to output growth for the period 1978-79 to 198J-84. During this 
period, total output increased at the rate of 5.1^ annually. In 
this period too consumption demand was more important than 
investment demand. While consumption demand (both PFCE and GFCE) 
contributed 82% which was higher than the 197?-74 to 1978-79 
period, investment demand contributed 26. >% which was also higher 
than the 1973-74 to 1978-79 level. The contributions from export 
and import expansion were 5.2% and -11.6% respectively, which 
were lower than the second subperiod levels. We notice that while 
the positive impact of exports was greater than the negative 
impact of imports in both the first and the second subperiods, in 
the third subperiod 1978-79 to 1983-84 there was a reversal of 
this situation. In this period the negative impact of imports on 
output growth was considerably larger than the positive impact of 
exports . 

Rising consumption demand had almost similar impacts during 
1978-79 to 1983-84 as compared to the second subperiod. The few 
differences were a drastic reduction in the impact of consumption 
demand on Fishing (7) and Sugar (12) sectors while an increase in 
Iron, Steel (31). Metal Products excluding Machinery <33) and 
Agricultural Machinery (34) sectors. Similarly the trend observed 
due to investment expansion in the first two subperiods was also 
witnessed in the third subperiod. The only differences were a 
significant increase in the contribution of investment demand in 

it 

Other Minerals (11), Sugar (12) and Metal Products excluding 
Machinery <33> sectors in the third subperiod as compared to the 



CONTRIBUTION OF FINAL DEMAND CATEGORIES TO OUTPUT GROWTH 
DURING 1978-79 TO 1985-84 (PERCENT) 


Sector 

No.* 

Pr i vate 
Consumpt i on 
(PFCE) 

Government 
Consumpt i on 
<GFCE> 

Gross 

Investment 

(GI) 

Exports 

(EXP) 

Imports 

(IMP) 

Total 

1 . 

85.5 

1.8 

55.4 

-1.9 

-18.6 

100 

2. 

102.4 

7.1 

-81.7 

11.0 

1 .2 

100 

5. 

-587.5 

-0.7 

4.8 

757.9 

-274.7 

100 

4. 

86.2 

1.7 

16.2 

-5.1 

-1 .0 

100 

5. 

96.5 

0.8 

6.5 

-1.7 

-1.9 

100 

6. 

75.1 

5.1 

21.8 

-2.1 

0.1 

100 

7. 

-507.8 

-9.9 

-57.7 

650.2 

5.1 

100 

8. 

75.1 

15.5 

26.8 

0.0 

-15.5 

100 

9. 

69.9 

6.1 

14.8 

72.0 

-62.7 

100 

18. 

7.6 

5.6 

25.1 

75.4 

-11.6 

100 

11 . 

59.2 

15.2 

105.6 

1.5 

-59.5 

100 

12. 

-8059.6 

42.6 

8200.4 

460.6 

-564.0 

100 

15. 

108.7 

0.2 

-0.5 

-26.1 

17.5 

100 

14. 

99.6 

0.1 

0.6 

-0.0 

-0.5 

100 

15. 

127.0 

1.5 

-5.9 

-22.2 

-0.5 

100 

16. 

109.8 

9.4 

-15.6 

-1 .6 

-2.1 

100 

17. 

72.8 

2.1 

27.2 

1.8 

-5.9 

100 

18. 

82.5 

10.0 

0.8 

8,1 

-1.4 

100 

19. 

-254.2 

65.5 

282.2 

-26.2 

52.7 

100 

20. 

81 .9 

19.7 

12.8 

5.8 

-18.1 

100 

21 . 

27.5 

1.1 

82.8 

-8.0 

-5.2 

100 

22. 

27.4 

0.5 

74.8 

0.5 

-5.2 

100 

25. 

82.6 

9.0 

20.1 

15.2 

-26.9 

100 

24. 

15.9 

15.5 

105.5 

-8.1 

-24.9 

100 

25. ■ 

157.6 

21.4 

65.2 

-14.6 

-127.6 

100 

26. 

102.5 

2.2 

-50.9 

2.6 

25.9 

100 

27. 

22.1 

15.4 

61.7 

0.5 

0.4 

100 

28. 

49.5 

8.4 

45.7 

5.1 

-6.5 

100 

29. 

17.7 

10.9 

67.1 

8.1 

-5.8 

100 

50. 

-21 .5 

2.5 

79.1 

-5.2 

45.2 

.100 

51 . 

29.6 

26.1 

194.1 

-65.8 

-85.9 

100 

52. 

189.6 

67.2 

200.6 

-246.8 

-110.6 

100 

55. 

65.5 

5.5 

57.8 

-5.6 

-25.0 

100 

54. 

115.0 

5,7 

-18.8 

5.5 

-1.5 

100 

55. 

17.8 

5.6 

122.5 

-5.7 

-40.0 

100 

56. 

-51.5 

7.2 

174.0 

15.5 

-65.1 

100 

57. 

25.4 

5.1 

100.5 

-0.1 

-51 .0 

100 

58. 

18.5 

4.5 

65.2 

24.6 

-12.8 

100 

59. 

18.9 

18.8 

65.8 

1.0 

-2.4 

100 

40. 

62.9 

15.5 

29.5 

4.1 

-12.1 

100 

41 . 

60.5 

15.5 

42.5 

-1.6 

-14.9 

100 

42. 

82.1 

7.2 

19.0 

7.9 

-16.1 

100 

45. 

1 85.0 

0.4 

16.9 

4.8 

-7.2 

100 

44. 

94.4 

1.2 

101.1 

-84.7 

-12.0 

100 

45. 

55.7 

10.0 

45.8 

11.2 

-20.6 

100 

46. 

65.8 

28.2 

5.9 

5.8 

-5.7 

100 

1 

Total 

70.5 

11.6 

26.5 

5.2 

-11.6 

1 

100 


* For Sector Specifications see Table 5.1. Chapter 5 










earlier two subperiods. 

The growth of output in Plantation Crops <?>. Fishing <7), 

Oil and Gas <9), Iron Ore <10> and Sugar <12> sectors was 

substantially caused by export expansion during 1978-79 to 1985- 

84. On the other hand, the negative impact of import expansion 

was particularly large in Plantation Crops <5>, Oil and Gas <9>, 

« 

Other Minerals (11), Sugar <12>, Basic Heavy Chemicals <25>. 
Iron, Steel and Other Basic Metal Industry <51, 52> and Machinery 
<55, 56, 57>. Like the contribution of export and import 

expansion during 1968-69 to 1975-74. in the third subperiod also 
both categories include both positive and negative values. 

Before we conclude this section we will analyse the results 
for the total period 1968-69 to 1985-84 under study. Table 5.11 
gives the results for the entire period. From Table 5.11 we see 
that the contribution of changes in private consumption and 
public consumption to output growth were 65.55K and 9.7* 

respectively, which sum up to 75*. The contribution of gross 

investment, exports and imports were 27.5*, 9.1* and -11.8* 

respectively over the same period. Output during this period grew 

at the rate of 4.8* annually. 

The overall sectoral trends witnessed show that Agriculture 
<1, 2, 5, 4>, Animal Husbandry, Forestry and Fishing <5, 6, 7), 

Coal, Lignite, Oil and Gas <8, 9>. Food <12, 15), Beverages and 
Tobacco <14, 15), Textiles <16, 17. 18). Wood and Paper <19. 20), 
Petroleum Products <25). Chemicals <25, 26, 28), Non Metallic 
Minerals <50), Agricultural Machinery <54), Electricity. Gas. 
Water Supply <40) and Services <41, 42, 45, 44, 45, 46) were the 
sectors which grew mostly because of increases in consumption 
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CONTRIBUTION OF FINAL DEMAND CATEGORIES TO OUTPUT GROWTH 
DURING 1968-69 TO 198J-84 (PERCENT) 


Sector 

No.* 

Pr i vate 
Consumpt i on 
(PFCE) 

Government 
Consumpt i on 
(GFCE) 

Gross 

Investment 
(GI > 

Exports 

(EXP) 

Imports 

(IMP) 

Total 

1 . 

74.1 

-0.1 

25.1 

2.3 

0. 

6 

100 

2. 

76.7 

3.8 

1.7 

16.6 

1 . 

3 

100 

3 . 

96.0 

-0.7 

12.3 

7.5 

-15. 

1 

100 

4. 

90.0 

-0.5 

11.6 

2.4 

-3. 

4 

100 

5. 

94.5 

0.0 

6.8 

1.0 

-2. 

3 

100 

6 . 

254.8 

-8.4 

-160.8 

15.1 

1 . 

2 

100 

7. 

65.8 

1.3 

6.7 

50.5 

-4. 

3 

100 

B . 

55.6 

12.2 

46.6 

10.4 

-22. 

8 

100 

9. 

113.8 

19.8 

35.2 

77.8 

-146. 

6 

100 

10. 

8.0 

2.9 

11.8 

86.5 

-9. 

2 

100 

11 . 

35.4 

13.1 

102.6 

17.2 

-68. 

3 

100 

12 . 

86.2 

0.1 

0.3 

15.7 

-2. 

3 

100 

13. 

101.2 

-0.2 

7.0 

2.4 

-10. 

4 

100 

14. 

124.5 

-1.0 

-21.9 

-1.8 

0. 

3 

100 

15. 

88.5 

4.2 

-5.5 

15.9 

-1 . 

0 

100 

16. 

82.8 

2.7 

8.7 

6.9 

-1 . 

1 

100 

17. 

82.8 

1.1 

16.4 

2.4 

-2. 

7 

100 

18 . 

75-3 • 

2.2 

8.2 

16.7 

-2. 

3 

100 

19. 

66.0 

25.6 

-2.8 

17.6 

-6. 

4 

100 

20. 

76.5 

20.2 

20.9 

10.8 

-28. 

4 

100 

21 . 

27.4 

0.7 

19.8 

54.2 

-2. 

1 

100 

22. 

28.6 

-2.6 

68.3 

6.8 

-1 . 

1 

100 

25. 

85.8 

4.5 

25.3 

18.0 

-43. 

3 

100 

24. 

-9.4 

9.6 

109.9 

-0.1 

-10. 

0 

100 

25. 

82.2 

8.9 

41.0 

16.2 

-48. 

3 

. 100 

26. 

114.2 

1.2 

-24.9 

4.2 

5. 

2 

100 

27. 

-18.5 

7.7 

92.5 

15.1 

3. 

2 

100 

28. 

66.0 

6.5 

34.6 

9.4 

-16. 

5 

100 

29. 

14.8 

10.6 

86.6 

6.2 

-18. 

3 

100 

30. 

177.9 

17.2 

-82.7 

354.6 

-567. 

0 

100 

31 . 

30.3 

11.8 

92.2 

5.7 

-40. 

0 

100 

32. 

6.4 

4.3 

97.6 

5.8 

-14. 

1 

100 

33. 

44 . 4 

3.3 

65.9 

12.7 

-26. 

4 

100 

34. 

110.0 

4.6 

-44.7 

3.0 

27. 

2 

100 

35. 

i 52.2 

1.8 

81.7 

8.2 

-23. 

9 

100 

36. 

14.1 

5.7 

101.6 

14.6 

-36. 

0 

100 

57. 

19.2 

5.2 

87.8 

6.9 

-17. 

0 

100 

58. 

26.8 

11.2 

51.1 

17.7 

-6. 

8 

100 

39. 

10.5 

15.1 

74.4 

0.9 

-0. 

8 

100 

40. 

59.4 

16.0 

30.0 

6.4 

-11 . 

8 

100 

41 . 

56.3 

8.5 

58.9 

8.1 

-11 . 

8 

100 

42. 

85.8 

0.4 

14.0 

10.8 

-11 . 

1 

100 

43. 

64.8 

19.1 

17.0 

8.6 

-9. 

5 

100 

44. 

74.8 

3.6 

17.2 

9.2 

-4. 

8 

100 

45. 

66.8 

13.7 

21.2 

8.4 

-10. 

2 

100 

46. 

58.4 

33.2 

7.2 

5.1 

-3. 

8 

100 

Total 

65.5 

9.7 

27.5 

9.1 

-11 . 

8 

100 


* For Sector Specifications see Table >.l. Chapter 3 

II 
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(both PFCE and GFCE> demand. In the consumption category PFCE 
played a major role as compared to GFCE. On the other hand, 
sectors which depended on increases in investment during the same 
period were Other Minerals (11), Rubber. Plastic and Coal Tar 
Products <22, 24> , Paints (27), Cement (29). Iron, Steel and 
Other Metal Industry (31. 32). Metal Products (33>, Machinery 
except Agricultural Machinery (35. 36. 37), Transport Equipment 
(38)^ and Construction (39). 

All the values of export expansion are positive during 1966- 
69 to 1983-84 while all the values of import increase are 
negative. The contribution of export expansion was significant in 
the growth of output in Fishing (7>, Oil and Gas (9). Iron Ore 
<10). Leather (21) and Non Metallic Minerals (30). The negative 
impact of import expansion was significant in sectors like Oil 
and Gas (9), Other Minerals (11), Petroleum Products (23), Basic 
Heavy Chemicals (25), Non Metallic Minerals (30) and Iron and 
Steel (31). 

In sum, output growth in the Indian economy during 1968-69 
to 1985-84 was largely attributable to the growth in consumption 
and investment demand. The importance of consumption increased 
over time in relation to that of investment. At the same time, 
the significance of foreign trade also increased. The role of 
foreign trade was particularly high in the second subperiod 1973- 
74 to 1978-79. 

5 . 5 SUMMARY 

This chapter employed Indian Input-Output tables to analyse 
changes in the structure of production in the Indian economy over 
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the period 1968-69 to 1983-84 and decomposed any output changes 
into different sources of growth. The output or production 
structure was defined as any sector's share in the total output 
of the economy. The changes in output were factored into the 
effects of change in the level of final demand, change in the 
composition (or distribution) of final demand, change in I-O 
coefficients and change in the interaction (of final demand 
change and I-O coefficient change) factor. Further, the 
contribution of individual final demand categories to output 
growth were also analysed. The total period 1968-69 to 1983-84 
was divided into three subperiods viz. 1968-69 to 1973-74, 1973- 
74 to 1978-79 and 1978-79 to 1983-84 and the above analysis was 
conducted for the three subperiods as well as for the entire 
period under study. 

The results showed that the structure of Indian production 
diverted from agriculture to industry, especially to heavy 
industry and to services over the period 1968-69 to 1983-84. 

The results of the sources of output growth showed that over 
the period 1968-69 to 1983-84, due to changes in the level of 
final demand, total output increased by 83 percent while the 
increase in output due to changes in the composition of final 
demand, changes in I-O coefficients and the interaction effect 
were 3.9*, 7.4* and 2.4* of the initial output level of 1968-69, 
respectively. 

The average growth effect was clearly the most significant 
factor affecting production levels in the Indian economy. This 
factor alone accounted for 83* of the total increase in output 
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during 1968-69 to 1985-84. This effect was highly significant for 
sectors like agriculture, fishing, beverages, tobacco products, 
leather. non metallic minerals except cement, agricultural 
machinery and construction. This explains that had the final 
demand of these sectors been growing at the average growth rate, 
these sectors would have contributed significantly to output 
increase during the period 1968-69 to 1985-84. But in actuality 
the final demand of these sectors grew much below average as 
reflected by the negative impact on output, of a change in the 
composition of final demand of these sectors. That is. the 
effects of changes in the composition of final demand showed a 
decline in the demand of the output of traditional industries 
(listed above) and an increase in the demand of industries like 
textiles. paper, chemicals. machinery and electric power. 
Overall, the change in the composition of final demand had a 
relatively minor effect (5.95K) on the total change in output 
during 1968-69 to 1985-84. The fact that this factor resulted in 
an increase in production shows that those sectors which required 
relatively large amounts of intermediate inputs in their 
production activities (sectors like chemicals,' paper, machinery 
etc. listed above) received larger weights in the 1985-84 
expenditure vector as compared to the 1968-69 vector. 

The effects of technical change also had a relatively 
modest impact (7.5%) on the change in production levels during 
the same period 1968-69 to 1985-84. Due to this effect there was 
a decline in the demand of the outputs of sectors like 
agriculture, food products, wood, paper, rubber and plastic 
products, coal and lignite, non metallic minerals and 
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construction. This reflects a substitution of these materials by 
other materials. On the other hand, technical development 
increased the outputs of oil and gas. textiles. leather, 
petroleum and coal tar products, chemicals, cement, iron and 
steel, machinery. transport equipment, electric power and 
services over the same period as shown by the results of the 
analysis conducted. 

The contribution of the interaction factor in the total 
change in output during 1968-69 to 1985-84 was 2.5*. The 
contribution of this component of output growth showed the amount 
by which the contribution of the other three components would 
have been different had this factor not been separated out. 

These trends as witnessed for the total period 1968-69 to 
1985-84 were also observed for the three subperiods but with some 
fluctuations. The results showed that structural change was 
fastest during the second subperiod 1975-74 to 1978-79. 

Finally, the results of the analysis of different final 
demand categories showed that over the period 1968-69 to 1985-8'4. 
output growth in the Indian economy was largely due to the growth 
in consumption (mainly private consumption) demand and investment 
demand. The importance of consumption increased in relation to 
that of investment and the role of foreign trade also increased 
during the period 1968-69 to 1985-84. 

In the next chapter we deal with the empirical analysis of 
the structural change in technology in India. 



CHAPTER 6 


STRUCTURAL CHANGE : ANALYSIS OF CHANGE 
IN TECHNOLOGY 


In an economy as large and complex as the Indian economy, it 
is reasonable to assume that changes in the technical 
relationships of production occur slowly and in an orderly 
manner. But over time, as new products are introduced, new 
materials substituted for old ones, technologies upgraded and new 
technologies incorporated into production processes, changes in 
technical relationships do occur and are likely to be quite 
varied among the different sectors of the economy. In this 
chapter we shall examine the changes in the most important Input- 
Output coefficients in India over the period 1968-69 to 1985-84. 
In the previous chapter we studied how changes in all Input- 
Output coefficients taken together caused changes in the Leontief 
inverse matrix which in turn caused changes in the output of 
industries assuming that final demand remained constant. How much 
have the Input-Output coefficients changed and how important are 
the changes in individual coefficients to development of output 
of industries ? These issues form the subject matter of this 
chapter. 

This chapter is divided into three sections. The methodology 


used in 

the 

anal ys i s 

is explained in section 6.1. In section 

6.2 

changes 

in 

the most 

important 

Input-Output coefficients 

of 

the 

Indian 

economy are 

measured 

and finally section 6.5 

gives 

a 


summary of the analysis of this chapter. 
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6 . 1 METHODOLOGY 

We define changes in Input-Output coefficients as changes in 
technology. Defining change in technology in this manner implies 
a very broad view of what constitutes technological change. 
Changes in I-O coefficients cannot be attributed solely to 
changes in technology <i.e. changes in production functions), but 
may be the result of many factors like changes in the product mix 
of individual sectors, divergences in actual technical 
relationships from the basic assumptions of I-O analysis, changes 
in relative prices, changes in technology including quality of 
inputs and observation errors and other statistical factors 
(Vaccara, 1970). Since further study would be needed to sort out 
what actually caused the changes in the coefficients, our 
analysis treats all these as technological change. 

In the existing literature on I-O analysis, there are two 

basic approaches for studying changes in technology- The first 

approach measures the change in individual I-O coefficients or 

the sum of the changes in the column coefficients of sectors over 

two time periods and treats this measure as reflecting the degree 

of change in technology. The second approach measures 

technological change as the impact of change in individual I-O 

coefficients on the output of industries^. We have adopted the 

second approach for measuring changes in technology for the 

Indian economy over the period 1968-69 to 1985-84. We feel that 

technological change cannot be studied with the help of change in 

I-O coefficients only. Technological change must be studied not 

1. For a review of studies on the two approaches refer to 
Chapter 2, section 2.2.2. 
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in isolation but with reference to its impact on the economy. 
Hence we follow the second approach for analysing changes in 
technology in this study. 

In this chapter we wish to investigate the importance of 
individual Input-Output coefficients. The importance of a 
coefficient (of the technical coefficient matrix. A) for the 
purpose of this study, is determined by measuring the effects of 
changes in coefficients on output of industries. This measurement 
is based on the Sherman-Morr i son lemma (Forssell, 1988b>. It 
states how each element of the inverse matrix changes, given the 
change in one element of the original matrix A. The Sherman- 
Morrison lemma provides a very useful approach for studying the 
links between changes in Input-Output coefficients and their 
effects on growth of output. Such a measure I^b indicates the 

percentage by which an Input-Output coefficient Ka.b Cwhich is an 
element of <I-A) matrix] may change so that the output of any 

industry does not change by more than 1^, 

^ *^ia 

lab " ^ maxj ( ) Xb + 0.01 Rba ^ “ S.l 

Kab ^i 

where Rja* ^ba represent elements of the Leontief inverse matrix, 
Xi , Xb represent elements of the gross output vector and Kab 
an element of the <I-A> matrix. 

All the variables in equation (6.1) are at terminal year 
values. Final demand is held constant while computing the measure 
^ab- This formula given in equation (6.1) was developed by 

Maenpaa (1981), The smaVler the value of the measure lab* 
more important the Input-Output coefficient is, because even 
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small changes in it have effects on output. This measure has been 
computed for the 1968-69, 1973-74. 1978-79 and 1983-84 Input- 
Output coefficients to find out their individual importance to 
development of output of Indian industries. At the next stage 100 
most important Input-Output coefficients on the basis of the 
significance of their changes on development of output of 
industries were selected and changes in them measured for the 
subperiods 1968-69 to 1973-74. 1973-74 to 1978-79 and 1978-79 to 
1983-84. Changes have been measured pairwise as follows : 

Aij <t) - Aij <o) 

_ 6,2 

Ajj <o> 

where Aj j represents an element of technical coefficient matrix 
A. o and t refer to the base year and the terminal year, 
respectively of the subperiod under study. A minus indicates a 
decrease in the coefficient and a plus an increase. .Suppose we 
wish to measure the range of changes in the 100 most important 
Input-Output coefficients over the period 1968-69 to 1973-74. The 
first step for this would be to select the 100 most important 
coefficients of 1968-69 on the basis of the measure lab* Next the 
value of these 100 coefficients in the year 1973-74 were noted 
and the range of changes in these coefficients calculated using 
equation 6.2. 

The 100 most important coefficients of the four years under 

# 

reference have also been used to find out the industries having 
the most significant impacts on the output development of other 
industries. This has been done simply by calculating the number 
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of coefficients which an industry has among the 100 most 
important Input-Output coefficients of the four reference years. 
The rows and columns of industries have been considered 
separately. The row coefficients indicate mostly the importance 
of products of this industry for technological development of 
other industries. Product innovations and improvements as well as 
substitutions are then primarily concerned. On the other hand, 
the column coefficients indicate mostly the importance of the 
production method of this industry for demand of output of other 
industries (Forssell. 1986a}. 

A final aspect of structural change in technology considered 
was to find out whether the size of Input-Output coefficients 
have any correlation with the size of changes in coefficients. 
Small coefficients are assumed to be more sensitive to changes 
than large coefficients (Forssell, 1988a>. In order to verify 
this hypothesis the 100 most important Input-Output coefficients 
have been divided into two groups: (1> the coefficients with a 
value less than 0.10 in the base year and (2} the coefficients 
with a value more than 0ll0 in the base year. Simple graphs have 
been used to test whether larger changes are associated with 
smaller coefficients or with the larger coefficients. 

In the following section the above aspects will be taken up 
one by one for the Indian economy over the period under study. 

6.2 CHANGES IN THE MOST IMPORTANT INPUT-OUTPUT COEFFICIENTS 

In chapter 5 we investigated the effect of changes in all 
Input-Output coefficients as a whole on the output of Indian 
industries. In this chapter we wish to study technological change 
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in India over the period 1968-69 to 1983-84 in more detail. We 
wish to measure the importance of individual Input-Output 
coefficients to the development of output of industries. For this 
we use Maenpaa's formula given in equation (6.1) as explained in 
the previous section. The results of this measure for 1968-69, 
1973-74, 1978-79 and 1983-84 Input-Output coefficients are 
presented in Table 6.1. The first column of Table 6.1 shows the 
range of measure of importance on the basis of the index I^^. 
Each range of column 1 of Table 6.1 shows by how many percentage 
points an Input-Output coefficient can change without output 
changing more than one percent. From Table 6.1 we can see that 
among the 1968-69 Input-Output coefficients there were 142 such 
coefficients which could change only 0-3% without any output 

Table 6.1 


Number of Input-Output Coefficients According To Their Measure of 
Importance <Iab> 1968-69. 1975-74. 1978-79 and 1983-84. 


Range of Measure 
of Importance 


Number of Coefficients 

1968-69 

1973-74 

1978-79 

1983-84 

0-3 

142 

142 

149 

143 

3-10 

39 

49 

41 

62 

10-20 

63 

64 

73 

68 

20-30 

114 

117 

123 

122 

30-100 

99 

123 

118 

98 

over 100 

663 

883 

1114 

1000 

zero coefficients 

976 

734 

496 

621 

Total 

2116 

2116 

2116 

2116 


Source : Computed from the 1968-69, 1973-74, 1978-79 and 1983-84 
Input-Output tables of the order (46 x 46), all at 1983- 
84 prices. 
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changing more than 1*. This number was the same among the 1975-74 
coefficients but was 149 among the 1978-79 and 145 among the 
1985-84 coefficients. In the range of changes between 5 and 10% 
there were 59, 49, 41 and 62 coefficients in the years 1968-69, 
1975-74, 1978-79 and 1985-84 respectively. Thus we see that the 
number of coefficients increased in the ranges with the most 
important coefficients in 1985-84 as compared to 1968-69. The 
number of zero coefficients decreased from 976 in 1968-69 to 621 
in 1985-84. This reflects that technical development has 
strengthened the manufacturing base in India and increased 
relationships among industries making the economy more advanced. 
The number of coefficients in the range of changes between 10 to 
20% and in the range 20-50% also increased over the period 1968- 
69 to 1985-84. The year 1978-79 shows more rapid changes as 
compared to the other three years showing that structural change 
in the production system was faster in that year and slightly 
different from the trend witnessed from 1968-69 to 1985-84. 

We see from Table 6.1 that a rather small group of Input- 
Output coefficients is important when the significance of their 
changes on development of output of industries is considered. On 
the other hand, we see that there were 665 coefficients in 1968- 
69, 885 coefficients in 1975-74, 1114 coefficients in 1978-79 and 
1000 coefficients in 1985-84 which could have changed separately 
over 100% without causing any change over 1% in the output of 
any industry. 

It is useful to concentrate on the relatively small group of 
important Input-Output coefficients. These are the coefficients 
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even small changes in which have significant effects on output. 
It would be interesting then to study how great were the changes 

in the most important coefficients over the period 1968-69 to 

/ 

198?-84. The entire period under study has been divided into 
three subperiods and changes in the 180 most important Input- 
Output coefficients have been measured during each subperiod 
using equation <6.2) as explained above. Table 6.2 gives the 
changes of the 100 most important coefficients between 1968-69 
and 1975-74, 1975-74 and 1978-79 and between 1978-79 and 1985-84 
according to their range of changes. 

From Table 6.2 we see that there were 50 coefficients among 
the 100 most important coefficients which changed between 0 and 
40* <both positive and negative) from 1968-69 to 1975-74. The 
number of coefficients in this range increased to 52 over the 
period 1975-74 to 1978-79 and further to 65 when the changes are 
observed from 1978-79 to 1985-84. It seems that Input-Output 
coefficients changed more over the period 1968-69 to 1975-74 as 
compared to the latter two subperiods. Thus we see that while 
there were 18 coefficients which changed more than 100* (both 
positive and negative) in the first subperiod, this number 
decreased to 14 coefficients in the second subperiod and further 
to 12 coefficients when changes are observed over the third 
Bubperiod 1978-79 to 1985-84. Another feature which can be 
observed from Table 6.2 is that decreases of coefficients were 
more common in the period 1968-69 to 1975-74 than in the latter 
two subperiods. The average change in coefficients was -9.7* in 
the first subperiod, 1* in the second subperiod and 5.5* in the 


third subperiod. 
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Tabu 6.2 


Changes in the 100 Most Important Input-Output 
Coefficients Between 1968-69, 1975-74, 1978-79 

and 1985-84. 


Range of Changes in 

Aij<t> - Aij<o) 

C 3 

Ai j (o) 

Number of Coefficients 


Between 
1968-69 & 
1975-74 

Between 
1975-74 & 
1978-79 

Between 
1978-79 & 
1985-84 

<-1.0 

4 

0 

2 

-1.0 to -0.8 

10 

7 

0 

-0.8 to -0.6 

4 

9 

2 

-0.6 to -0.4 

14 

7 

12 

-0.4 to ^0.2 

15 

17 

21 

-0.2 to 0 

14 

7 

19 

0 to 0.2 

17 

15 

17 

0.2 to 0.4 

4 

15 

8 

0.4 to 0.6 

2 

6 

4 

0 . 6 to 0 . 8 

2 

5 

5 

0.8 to 1.0 

0 

2 

2 

1 .0 < 

14 

14 

10 

Total 

100 

100 

100 


Source : Same as Table 6.1 


The next aspect of structural change in technology 
considered is to find out the industries having the most 
significant impacts on the output development of other 
industries. This has been done by counting the number of 
coefficients which a particular industry has among the 100 most 
important Input-Output coefficients of the years 1968-69, 1975- 
74. 1978-79 and 1985-84. As explained in the previous section the 
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rows and columns of industries have been considered separately. 

The number of important row coefficients in the years 1968- 
69. 197J-74. 1978-79 and 198?-84 is presented in Table 6.?. This 
group of industries consists of industries producing Crops, 
Services, Construction and such basic products as Energy, Iron 
and Steel, Non Metallic Minerals and Chemicals. These are the 
industries which supply products to other industries which use 
them for producing their outputs. Any change in the coefficients 
of these supplying industries affects the output of the using 
industries significantly. Other industries have mostly four or 
five coefficients among the most important coefficients in 1968- 
69. 1975-74, 1978-79 and 1983-84. 

Table 6.4 shows the industries with the most Input-Output 
coefficients among the 100 most important coefficients in 
columns. This group consists of Machinery, Chemicals, Minerals, 
Metals, Beverages, Tobacco Products and Sugar.' and other 
industries like Leather, Wood, Coal Tar Products and Cement. 
These are the industries whose production methods demand outputs 
of other industries in such a way that any change in the 
coefficients of these industries significantly affects the output 
of other industries from which they draw their inputs. 

Before we conclude this section we wish to study the 
correlation between size of Input-Output coefficients and the 
size of changes in coefficients for the Indian economy over the 
period 1968-69 to 1983-84. For this we divided the 100 most 
important Input-Output coefficients into two groups as explained 
earlier : <1> the coefficients with a value less than 0.10 in the 



170 


Table 6.5 

THE IMPORTANT INDUSTRIES (ROW WISE) OVER THE PERIOD 

1968-69 TO 1985-84 


I ndustr i es 

Number 

1968-69 

Of Coefficients 
1975-74 1978-79 

In 

1985-84 

Total 

Trade, Hotels & Restaura- 
nts <44>* 

25 

25 

26 

20 

94 

Other Services (46) 

1 

6 

12 

9 

13 

40 

Construction (39) 

10 

3 

3 

2 

20 

I ron & Steel <31> 

4 

4 

3 

4 

17 

Cash Crops (2) 

5 

6 

4 

3 

16 

Animal Husbandry (3) 

5 

3 

3 

3 

12 

Other Crops (4) 

2 

3 

3 

3 

11 

Electric! ty ,Gas .Water 
Supply (40) 

3 

2 

2 

3 

10 

Coal & Lignite (8) 

3 

2 

2 

2 

9 

Food Crops (1) 

1 

2 

2 

2 

7 

Pest i cides .Drugs .Other 
Chemicals (28) 

1 

1 

2 

3 

7 

Non Metallic Minerals<30> 

1 

2 

2 

2 

7 

Railway Transport 

Services (41) 

2 

1 

2 

2 

7 

Other Transport Services, 
Storage & Warehou8ing(42) 

2 

1 

2 

2 

7 


* Shows sector number 


Source : Same as Table 6.1 
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Table 6.4 

THE IMPORTANT INDUSTRIES (COLUMN WISE) OVER THE PERIOD 

1968-69 TO 1983-84 


Industries 

Number of 
1968-69 1973 

Coefficients In 
-74 1978-79 1983- 

-84 

Total 

Beverages (14>* 

4 

7 

10 

1 

7 

28 

Iron Ore (10) 

6 

4 

6 

i 

7 

23 

Coal Tar Products (24) 

3 

4 

4 

6 

19 

Tobacco Products (13) 

3 

4 

3 

3 

17 

Food and Textile 

Machinery (33) 

3 

4 

4 

4 

17 

Agricultural Machinery(34 

3 

3 

4 . 

4 

14 

Leather (21) 

3 

3 

4 

4 

14 

Paints. Varnishes and 
Lacquers (27) 

5 

3 

3 

4 

13 

Other Machinery (36) 

f 

4 

3 

4 

2 

13 

Sugar (12) 

2 

4 

3 

3 

12 

Other Minerals (11) 

3 

4 

2 

2 

11 

Wool. Silk. Synthetic 

Text i les (17) 

4 

4 

2 

1 

11 

Cement (29) 

3 

3 

2 

3 

11 

Other Basic Metal Indus- 
try (32) 

3 

2 

2 

4 

11 

Basic Heavy Chemi cal s(23) 

3 

3 

2 

2 

10 

Fert i 1 i sers (26) 

3 

3 

2 

2 

10 

Wood (19) 

3 

2 

2 

3 

10 

Metal Products excl. 
Machinery (33) 

2 

2 

3 

3 

10 


* Shows Sector number. 


Source : Same as Table 6.3 
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base year and (2) the coefficients with a value more than 0.10 in 
the base year. Figures 6.1, 6.2 and 6.5 show the relationship of 
the small and large coefficients with their corresponding changes 
over the periods 1968-69 to 1975-74, 1975-74 to 1978-79 and 1978- 
79 to 1985-84 respectively. In the Figures 6.1, 6.2 and 6.5 the 
base year values are presented horizontally and values in 
comparison years vertically. The less the coefficients have 
changed, the more dense is the gathering of plots around the 
lines in the figures. In all the three subperiods under study the 
number of small coefficients <i.e. those less than 0.10 in the 
base year) are more than double the number of large coefficients 
(i.e. those more than 0.10 in the base year). The coefficients 
greater than 0.10 have a more dense distribution around the lines 
than the coefficients less than 0.10 in all three comparisons 
showing that smaller coefficients showed bigger changes as 
compared to the larger coefficients in India. This reflects that 
the group of smaller coefficients is as important as the other 
group of coefficients for the development of the Indian economy. 
In fact their role may even be bigger in the dynamics of the 
economy as breakthrough technological innovations are often 
related to them (Forssell, 1988a). 

6.5 SUMMARY 

In this chapter we examined the degree of changes in the 
most important Input-Output coefficients in the Indian economy. 
This issue was investigated in four exercises. In the first 
exercise the importance of a particular coefficient was 
determined by measuring the effects of changes in this 







Value In 1978-79. Value In 1978-79 





Value in 1983-04. Value in 1903-84 


5 
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coefficient on the output of industries. The measure as given 
in equation <6.1) was used for measuring the importance of 
individual coefficients. The results showed that over the period 
1968-69 to 1983-84, the number of coefficients increased in the 
ranges with the most important coefficients. On the other hand, 
the number of zero coefficents decreased reflecting the 
advancement of the Indian economy. The results also showed that a 
rather small group of Input-Output coefficients was important 
when the significance of their changes on (development of the 
output of industries was considered. 

The second exercise, therefore, involved an investigation of 
changes in the 100 most important Input-Output coefficients over 
the period 1968-69 to 1985-84. Results showed that there were ?0 
coefficients among the 100 most important coefficients which 
changed between 0 and 40^ from 1968-69 to 1973-74. The number of 
coefficients in this range increased to 69 during 1978-79 to 
1983-84. Input-Output coefficients changed more over the period 
1968-69 to 1975-74 as compared to the latter two subperiods. 

In the next exercise the 100 most important coefficients 
were used to find out the industries having the most significant 
impacts on the output development of other industries. The rows 
and columns of industries were considered separately. The group 
of industries with the maximum number of important row 
coefficients consisted of industries producing Crops (sectors 1. 
2. 4), Services (41, 42, 44, 46> and such basic products as 
Energy (8, 40). Iron and Steel (51), Non Metallic Minerals (50), 
and Chemicals (28). Dn the other hand, the important column 
industries over the period 1968-69 to 1985-84 consisted of 
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Machinery <54, 55. 56), Chemicals (25, 26, 27), Minerals <10, 
11), Metals <52, 55), Beverages <14), Tobacco Products <15), 
Sugar <12), Leather (21), Wood <19), Coal Tar Products <24) and 
Cement <29) . 

Finally the relationship between small coefficients and size 
of their changes and between large coefficients and size of their 
changes was investigated. Analysis showed that in all the 
subperiods under study the smaller coefficients changed more than 
the larger coefficients. All coefficients less than 0.10 in the 
base year were treated as small coefficients while all those more 
than 0.10 as large coefficents. This indicates the importance of 
small coefficients in the technical development of the Indian 
economy . 

The following chapter deals with structural changes in the 
Indian economy through an analysis of changes in employment. 



CHAPTER 7 


STRUCTURAL CHANGE : ANALYSIS OF CHANGE IN EMPLOYMENT 

Since the First Five Year Plan achievement of full 
employment has been one of the objectives of planning in India. 
But the Indian Five Year Plans have failed to achieve the desired 
targets of employment. On the contrary. with each successful 
plan, unemployment as a percent of total labour force has been on 
the increase^. Also as explained in chapter 1 occupational 
structure has not kept pace with the changing NDP shares of the 
primary. secondary and tertiary sectors. While the share of the 
primary sector has significantly declined in the national income 
of India and those of the secondary and tertiary sectors 
significantly risen, there has been no clear shift in the 
workforce from the primary to the secondary and tertiary sectors 
of the country since 1951. 

In light of the above it would be interesting to examine the 
detailed structure of employment in India over the period under 
study. The objective of this chapter is to investigate structural 
changes in the Indian economy over the period 1973-74 to 1983-84 
by analysing changes in the employment structure of producing 
sectors and also by examining the sources of such change over the 
same period. This analysis has been restricted to the period 
1973-74 to 1983-84 only on account of the nonavailability of 

1. In 1977-78 unemployment (on the basis of usual status) was 
4.23 percent of the labour force while in 1980 it rose to 4.48 
percent of the total labour force (Datt and Sundharam, 1992). 
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authentic employment data for the sectors under study for the 
other two reference years, that is, 1968-69 and 1978-79 <the 
details of employment data problems are given in chapter ?. 
sect i on 5 . 3 > . 

This chapter has been divided into six sections. The 
methodology used in the analysis is presented in section 7,1. 
Section 7.2 discusses the structure of and changes in employment. 
The results of our analysis of the sources of employment growth 
and the detailed changes in the labour input coefficients for the 
Indian economy over the period 1973-74 to 1983-84 are presented 
and discussed in sections 7.3 and 7.4 respectively. Section 7.3 
gives the results of the contribution of individual final demand 
categories to employment growth and finally section 7.6. gives a 
summary of the chapter. 

7 . 1 METHODOLOGY 

In this chapter we propose to analyse changes in the 
employment structure of the Indian economy over the period 1973- 
74 to 1983-84 and to decompose any employment changes over the 
same period into different categories of sources. He have used 
the 1973-74 and 1983-84 I-O tables (in 1983-84 prices) of the 
order (46 x 46) and the supplementary employment data collected 
from different sources for this purpose. The employment structure 
of any sector is defined as its sectoral share in total 
employment. The sources of growth in employment have been 
computed by a method which is an extent ion of the one used to 
compute the sources of output growth ( as explained in chapter 
5). How this has been done is explained in the following 
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subsect i on . 

7.1.1 Sources of Employment Growth 

Following the standard Input-Output model the level of 
labour can be described in terms of labour coefficients and the 
level of output. That is. the requirement of labour can be 
calculated as^ 

L = 'l X - 7.1 


where 

L = a <n X 1> vector of labour requirements 

/\ 

1 = a diagonal matrix of labour-output coefficients. 

expressed as the number required to produce a lakh 
rupees of sectoral gross output. 

X = a <n X 1) vector of gross output 

Just like output change described in chapter 5. the change in 
labour requirements can also be decomposed into the technology 
effect and the demand effect. The only difference is that in this 
case. the technology effect can further be decomposed into the 
effect due to changes in intermediate demand (intermediate demand 
effect) and to changes in the use of the labour input itself 
(labour input effect). 

By using the same notations as in equations (5.1) to (5.6) 
in Table 5.1 of chapter 5, the framework for decomposing the 
change in employment into different sources between the initial 
year 0 and the terminal year t in the period to be analysed can 
be expressed as shown in Table 7.1. All variables in the model 
shown in Table 7.1 are measured in constant t year prices. Tq and 
1. The details are given in chapter 2. section 2.1.3. 




COMPONENTS OF CHANGE IN THE USE OF LABOUR 


labour in the initial year Lo=lo**^o ^ ~ ^ o • ~ 


Change in employment due a) t ^ . R q . ( gp . P q ) = iQ.dX(PL) 

to average growth of b) Tq . Rq . < gg. G q > = TQ.dX<GL> 

final demand. c) Tq . Rq • < 9] • I ~ to.dX<IL) 

d) lo-Ro- <9 e-Eo> = To.dX<EL> 

e) -To*Ro- =-'i'o'dX<ML) - 7. 

a> 1o-Ro*CPt-Po-9p.Po3= To-dX(PC> 
b> to.Ro.CGt-Go-gG.Go]= Tn.dX<GC> 

c) l°.Ro.CIt-Io-gi-Io3= to.dX<IC> 
d> to.Ro.CEt-Eo-gE-Eo]= To.dX<EC> 
e)-to.Ro-[:Mt-Mo-gM.Mo] = -to.dX<MC> - 7.. 

a) to-CRfRo^-Po = To-dX<PT) 

b) lo.CRfRo] -Go = lo-dX(GT> 
c> lo-CPfRo^ • lo = !o-dX<IT) 

d) lo-I^Pt-Po^ -E q = 1‘o-dX<ET> 

e>-lo-CRt-Po3-Mo =-lo-dX<MT> - 7.J 

a> Cjt - Jo] Ro-Po 
b> tit - to3 Rq-Gq 
c> Lit - Ro-Io 

d> CTt - Ro-Eo 

e) -CTt - to] Ro-Mo - 7.6 

a> to-CRfRo^-CPt-Po^ = to-dX(PB> 

b) lo- CRfRo^ • 

c) to-CRt-Ro^-nt-Io^ = to-dXdB) 
d> To-ERt-Ro^-CEfEo] = to'ClX^EB) 
e>-to-CRt-Ro3-CMt-Mo] =-to.dX<MB> - 7.7 

a) Clt-'To^-Ro-CPt-Po^ 

b) Clftol-Ro-CGt-Go] 

c) ctt-to3.Ro-nt-io3 
d> Ctt-to^-Ro-CEfEo] 

e)-[tt-'ro:»*Ro-fMt-Mo] - 7.8; 

Change in employment due to a> cTfTo^ • ^RfRo^ ■ Po 
interaction of labour input b) Ctt-To^ • ^RfRo^ -^o 
coefficient change & inter- c) Ctt'^o^ ■ ^^RfRo^ • ^o 

mediate technology change d> Ctf to] . CRfRo] - Eq 

e>-[tt-to].CRt-Ro3.Mo - 7.91 

Change in employment due to a) ctt“to] . CRfRo^ ■ tPfPo^ 

interaction of labour input b) CTfto] - CRfRo^ - CGfGo] 

coefficient change , i nterme- c) Ctt-To] - CRfR©^ • C I t~^ot 

diate technology change and d) Ctt-to^ • ^RfRo^ • t^EfEo] 

final demand change. el-CtfTo] . CRfRo] ■ CMfMo] - 7.16 


Change in employment due to 
interaction of labour input 
coefficient change & final 
demand change 


Change in employment due 
to changes in labour 
input coefficients 


Change in employment 
due to interaction 
of final demand 
change & intermediate 
technology change 


Change in employment 
due to change in the 
composition of final 
demand 


Change in employment due 
to changes in intermedi- 
ate output coefficients 


labour in the terminal year .R^ . [P|.+Gt+I t+Et“*^t^"^t -^t 


7.11 
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A 

are diagonal matrices of labour coefficients showing the 
number employed per lakh rupees of output in the initial year and 
the terminal year respectively. All other notations used in the 
above model are similar to those used in the case of output 
(chapter 5>. However, for the sake of clarity we will repeat what 
the different symbols stand for. Xq, Pq. Gq , Iq, Eq and Mq are 
vectors of gross output, private consumption. government 
consumption, gross investment, exports and imports by industries, 
respectively, in the initial year o. Rq is the Leontief inverse 
matrix in the year o. . P^. , It* ^t and Rt stand for 

corresponding matrices of the terminal year t. gp. gg, gj , gg and 
gj,^ .represent the average growth rates of private consumption, 
government consumption, gross investment, exports and imports, 
respectively, between the initial and the terminal year. dX<PL> 
refers to the change in output whicli is due to average growth of 
private consumption category of final demand. Similarly, dX(GL> , 
dX<IL), dX<EL} and dX<ML> are the change in output due to average 
growth of the other four categories of final demand. In the same 
way dXCPC), for example, refers to the change in output due to 
change in the composition of private consumption, while dX<GT) 
refers to that change in output which is due to change in 
intermediate technology and is attributed to government 
consumption category of final demand. Similarly dX<EB>, for 
example, denotes that change in output which is due to the 
interaction effect of change in intermediate I-O coefficients and 
change in exports between the initial and the terminal year and 
is attributed to exports category of final demand. 

Fcjjrssell's original model <1988b) of employment change 
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decomposed the change in employment into only four sources. that 
is, effects of average growth of final demand, effects of change 
in the composition of final demand, effects of change in 
intermediate I-O coefficients and effects of change in labour 
coefficients. As explained earlier in chapter 5. this he got by 
weighting the final demand change by the terminal year's 
technology (both intermediate and labour input technology) and 
the technological change by initial year's final demand and 
representing the total change in employment as the sum of these 
two changes. In measuring the total technology effect on 
employment. Forssell calculated the labour input effect according 
to the intermediate output of the initial year while he 
calculated the intermediate output effect according to the labour 
input use of the terminal year. As in the case of output change, 
an alternative formulation also suggested by Forssell <1988b) is 
to measure total employment change between the initial and the 
terminal year as the sum of final demand effect weighted by the 
initial year's technology and the technological effect weighted 
by the terminal year’s final demand. In this case the labour 
input effect is calculated according to the intermediate output 
of the terminal year while the intermediate output effect is 
calculated according to the labour input use of the initial year. 
We prefer not to use either of Forssell's above mentioned 
formulations for reasons already explained in chapter 5. 
Corresponding to the formulation we adopted f.or studying changes 
in output, in the case of employment change also, our formulation 
uses initial year weights for both the final demand and 
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technological components of total employment change between year 
o and year t as shown in equations <7.5> to <7.10> in Table 7.1- 
In doing so four extra components emerge (equations 7.7, 7.8, 7.9 
and 7.10 of Table 7.1) which will be interpreted with the four 
main components of total employment change below. 

The use of labour is related to industrial output (equation 
7.1). It is considered in each industry as a direct use related 
to production, which directly and indirectly serves some final 
demand category in the whole economy. Changes in the use of 
labour can be decomposed into four main effects : effects of 
average growth of final demand, of changes in the composition of 
final demand, of changes in intermediate output coefficients and 
in labour coefficients. The use of labour is distributed among 
private consumption, government consumption, gross investment, 
exports and imports within each of these four main components of 
employment change. The effects of imports should be interpreted 
as losses in the use of labour due to substitution of industry's 
domestic output by its imports.. 

The first component of employment change (equations 7.5 in 
Table 7.1) measures that employment change which is due only to 
the average growth of final demand categories between o year and 
t year keeping technology constant. The effects of average growth 
on the use of labour are analysed in order to reveal how much the 
use of industrial labour would have changed without changes in 
the composition of final demand categories and without changes in 
the ' input coeff i ci ents . Like in the case of output, this 
component is used as a base for comparison when differential 
growth rates between the final demand categories only (ignoring 
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sectoral growth variations within each final demand category) are 
taken into consideration. 

The second component of employment change (equations 7.4 of 
Table 7.1) measures that employment change which is due to 
changes in the composition of final demand between the initial 
and the terminal year keeping technology constant. Its 
interpretation is also similar to the corresponding component of 
output change. That is, the effects of changes in the composition 
(or distribution) of final demand on the industrial use of labour 
are examined in order to describe how much changes in the use of 
labour are due to the deviations of final demand elements from 
the average growth of that particular final demand category. 

The third component of employment change measures the effect 

of changes in intermediate I-O coefficients (equations 7.5 of 

Table 7.1) on employment while the fourth component (equations 

\ 

7.6 of Table 7.1) measures the effect of changes in labour input 
coefficients themselves on employment- The effects of these two 
components are analysed in order to find out how much the use of 
labour has changed because of technical changes in the economy. 
These represent changes in the endogenous factors of the model. 
The intermediate Input-Output coefficients refer to rows of the 
industry (intermediate output) and the labour input coefficients 
to direct use of it in the industry. 

The remaining four components of employment change 
(equations 7.7, 7.8, 7.9 and 7.10 of Table 7.1) appear as 

residuals because of the same set of weights (i.e. initial year) 
being used for the four main <i.e. final demand and technological 
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effect) components. 

The fifth component of employment change (equations 7.7 of 
Table 7.1) measures the interaction effect of final demand change 
and intermediate technology change on employment change. This 
component shows the differential effect of final demand change 
due to intermediate technological change (or vice versa), on 
industrial employment. 

The sixth component (equations 7.8 of Table 7.1) measures 
the interaction effect of labour coefficient change and final 
demand change on total employment change while the next component 
(equations 7.9 of Table 7.1) measures the interaction effect of 
labour coefficient change and intermediate technology change on 
employment change. The last component (equations 7.10 of Table 
7.1) measures the interaction effect of three factors on 
employment change. that of labour coefficient change, 
intermediate technology change and final demand change on change 
in industrial employment. The effects of the four interaction 
factors are also distributed among the five final demand 
categories. Separating the four interaction components from the 
first four main components (equations 7.5, 7.4. 7.5 and 7.6) of 
employment change is important because if this is not done so. 
then the four main components are either overstated or 
understated on account of the interaction factors being included 
implicitly in them. Forssell's formulations suffer from this 
drawback. This has been explained in detail in Chapter 5. 

7.1.2 Contribution of Final Demand Categories To Employment 

Change 

As in the case of output, the aim is to measure the 
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contribution of separate demand factors like private consumption, 
government consumption, gross investment, exports and imports to 
employment change. The contribution of a particular final demand 
category can be measured by summing up the eight components of 
employment change (described in equations 7.3 to 7.10 of Table 
7.1) attributable to that final demand category. This is similar 
to the identities implied in equations 3.11 in the case of output 
change described in Chapter 3. 

7.2 EMPLOYMENT STRUCTURE 

In this section we examine the structure of Indian labour 
employment for the years 1973-74 and 1983-84 while in the next 
section we decompose the change in employment structure into 
various sources of change. As already explained, sectoral 
employment structure refers to the percentage share of a sector’s 
employment in the total employment of the Indian economy. Table 
7.2 shows the sectoral structure of labour employment for 1973-74 
and 1983-84. Also shown are their sectoral and overall growth 
rates during the period 1973-74 to 1983-84. 

From Table 7.2 it can be seen that the pattern of change in 
labour employment is very similar, to that observed for output 
(refer to Table 3.2, chapter 3>. For example, the share of 
agriculture in total employment declined while the shares of the 
secondary and the tertiary sectors in total employment rose. The 
share of the primary sector (sectors 1 to 11) fell from 71.9* of 
the total employment in 1973-74 to 68.6* in 1983-84. On the other 
hand, the share of the secondary sector (sectors 12 to 40) in 
total employment rose from 11.4* in 1973-74 to 14.1* in 1983-84. 
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INDIAN SECTORAL EMPLOYMENT STRUCTURE 


Sector 

No 

Employment 

Structure <*) 

Average Annual Growth 

1973-74 

1983-84 

nsix-e \m/ D 6 X-vv 60 n 

1973-74 to 1983-84 

1 . 

33.0 

31.3 

2.1 

2. 

13.7 

13.8 

1 .2 

3. 

0.4 

0.4 

1 .3 

4. 

0.4 

0.4 

2.2 

3. 

1.2 

1.2 

2.3 

6. 

0.2 

0.2 

6.3 

7. 

0.4 

0.3 

3.1 

8. 

0.3 

0.4 

3.6 

9. 

0.01 

0.01 

1 .4 

10. 

0.1 

0.04 

-1.4 

11 . 

0.2 

0.3 

3.2 

12. 

0.2 

0.1 

-2.1 

13. 

0.7 

0.9 

3.3 

14. 

0.1 

0.1 

-3.8 

13. 

0.6 

0.8 

4.3 

16. 

-1.6 

1.7 

3.2 

17. 

0.2 

0.2 

3.2 

18. 

1 . 3 

1.3 

4.1 

19. 

1.0 

1.1 

2.7 

20. 

0.2 

0.3 

4.2 

21 . 

0.3 

0.2 

-1.0 

22. 

0.1 

0.1 

7.6 

23. 

0.01 

0.02 

8.1 

24. 

0.01 

0.01 

-4.0 

23. 

0.03 

0.03 

3.2 

26. 

0.04 

0.03 

4.6 

27. 

0.02 

0.03 

3.2 

28. 

0.2 

0.3 

3.8 

29. 

0.1 

0.1 

-2.1 

30. 

0.7 

0.8 

3.9 

31 . 

0.2 

0.3 

6.3 

32. 

0.03 

0.04 

4.4 

33. 

0.3 

0.3 

3.1 

34. 

0.03 

0.1 

9.8 

33. 

0.03 

0.01 

-11.1 

36. 

0.3 

0.3 

4.6 

37. 

0.2 

0.2 

3.6 

38. 

1.5 

2.1 

7.4 

39. 

1 .4 

1 .8 

3.3 

40. 

0.3 

0.3 

7.1 

41 . 

0.6 

0.6 

3.7 

42 . 

1.7 

1.8 

5.4 

45. 

0.5 

0.4 

3.4 

44. 

3.2 

3.6 

3.3 

43. 

0.3 

0.3 

7.1 

46 . 

8.6 

8.4 

2.2 

Total 

100 

100 

2.5* 


* For sector specifications see Table 5.1. Chapter 3. 
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The service sector (sectors 43 to 46) also showed a marginal 
increase in its share from 16.7^ in 1975-74 to 17.3* of total 
employment in 1983-84. Within the primary sector, as in the case 
of output. Food Crops (sector 1> and Cash Crops (2) show a 
significant decline in their shares in total employment over the 
ten year period 1973-74 to 1983-84. Iron Ore (10) also shows a 
decline in its share over the same period. Fishing (7) and Coal 
and Lignite (8) show a marginal increase in their shares while 
the other primary sectors had similar shares from 1973-74 to 
1985-84. The service sector shows a marginal increase in its 
share in total employment. All the service sectors show some 
increase in their shares. As in the case of output. Banking and 
Insurance (43) shows a significant increase in its share with a 
growth rate of 7.1* per annum over the ten year period under 
study. As mentioned earlier the share of the secondary sector in 
total employment also increased between 1975-74 and 1983-84. 
Within the secondary sector, sectors which showed negative growth 
rates and constant shares or a decline in their shares are Sugar 
(12), Beverages (14), Leather (21), Coal Tar Products (24), 
Cement (29) and Machinery for Food and Textile Industries (33). 
All other sectors within the secondary sector show positive 
growth rates (around 4*) and an increase in their shares in total 
employment over the same period. Rubber and Plastic Products 
(22), Petroleum Products (23), Iron and Steel Industries and 
Foundries (51), Agricultural Machinery (3|4), Transport Equipment 
and Miscellaneous Manufacturing (38) and Electricity, Gas and 
Water Supply (40) are the sectors with the highest growth rates 
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(around 7 to 8%> and with significant increases in their 
employment shares within the secondary sector. The sectoral 
growth rates reflect the changes in sectoral structures discussed 
above. Inspite of these similarities between employment change 
and output change there are some important differences. however, 
between the two. First, although the direction of employment 
change and output change is similar, the degrees of change 
between the two are very different. While total output increased 
at the approximate rate of 5% per annum, employment increased 
only at Z.^% per annum over the period 1975-74 to 1985-84, This 
reflects the mechanisation of the Indian economy as a result of 
which employment has risen at a much lower rate than output over 
the period under study. Second, the share of agriculture in 
employment is significantly larger than its share in output. In 
1985-84 while the share of the primary sector in total employment 
was 68.6%, in total output it was only 28.4%. This is a clear 
indication of the prevalence of large scale disguised 
unemployment in agriculture and explains the low per capita 
labour productivity in agriculture and the widespread poverty. 

7.5 SOURCES OF EMPLOYMENT GROWTH 

The sources of growth in labour requirements are broken down 
into average growth of final demand, changes in the composition 
of final demand, changes in intermediate output coefficients, 
changes in labour coefficients and four interaction factors as I 
explained in the methodology in section 7.1,1. Table 7.5 reports 
the breakdown of the sources of employment growth for the period 
1975-74 to 1985-84. As in the case of output change. Table 7.? 
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shows the actual contribution <in lakh rupees) as well as the 
percentage share in total employment change, of the eight sources 
of change for each sector as well as for the total economy. The 
percentage figures across each row (rows show different sectors) 
sum to 100. 

Table 7.5 shows that during the period 1975-74 to 1985-84 
total employment increased by 27.5* of its initial level. During 
this period when total employment grew at 2.5* per annum (see 
Table 7.2), the major impetus to employment growth came from 
average growth of final demand due to which total employment 
increased by 57.6* of the initial level of 1975-74. On 
the other hand, change in employment due to change in the 
composition of final demand, due to changes in intermediate 
Input-Output coefficients and due to changes in labour 
coefficients were -18.5*, -0,16* and -5.1* of the level of 1975- 
74. That is, if the composition of final demand had not changed 
between 1975-74 and 1985-84 and neither had intermediate and 
labour coefficients changed, while the only change was that final 
demand grew at an average growth rate, then total employment 
would have increased by 57.6* of its initial level over the same 
period. Changes in the composition of final demand resulted in a 
decrease in employment levels by 18.5*. If we compare this with 
output change (chapter 5> over the same period we see that 
changes in the composition of final demand had a positive impact 
(about 2.5*> on output. This fact shows that while the structural 
changes initiated by government policies during this period led 
to an increase in production. it decreased employment 
considerably. This reflects the conflict between output and 
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employment generation objectives of our Five Year Plans. 
Similarly while changes in intermediate Input-Output coefficients 
increased output over the same period, it led to a decrease in 
employment by -0.16^ of its initial level of 1973-74. The decline 
in employment due to changes in labour coefficients was 
considerable by -5.1^ of the initial level. 

Besides these four main components, there are four 
interaction factors also affecting employment of the Indian 
economy over the period 1973-74 to 1983-84. Due to the 
interaction of final demand change and intermediate coefficient 
change, employment declined by 1.8% of its intial level. while 
the contribution of the interaction of labour coefficient change 
and final demand change was much larger at -3.1%. The 
contribution of the interaction of labour coefficient change and 
intermediate coefficient change on employment was -1.0% of its 
initial level while that of the interaction of labour coefficient 
change, intermediate coefficient change and final demand change 
was a marginal -0.7% over the same period. If we consider the 
four interaction factors together then we see that total 
employment decreased by 8.6% of its initial level between 1973-74 
and 1983-84 due to them. That is. had these four interaction 
factors not been included as separate components, the four main 
components of employment change would have been understated by 
8.6% of the 1973-74 level of employment. 

Table 7.3 also gives the sectoral details underlying the 
aggregate changes explained above. In the period 1973-74 to 1983- 
84 we see from Table 7.3 that total employment declined in six 
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sectors in 198J-84 as compared to 1975-74, namely Iron Ore <10>, 
Sugar (12), Beverages (14), Leather <21). Coal Tar Products (24) 
and Machinery for Food and Textile Industries (55). In all the 
other sectors total employment increased over the same period. 

From Table 7.5 it can be seen that the average growth of 
final demand effect on employment change was positive for all 
sectors except Petroleum and Natural Gas (9). The average growth 
effect of each sector shows that assuming that interindustry 
relations and labour coefficients had not changed and neither had 
the composition (or distribution) of final demand changed, while 
the only change was that final demand grew at an average rate, 
then how much would have the total employment of each sector 
increased. But in actuality final demand of each sector grew at a 
rate different from the average growth rate. The impact of this 
is shown by changes in the composition of final demand effect. 
Changes in the composition of final demand shows how much each 
sector's actual final demand deviated from the final demand 
calculated according to the average growth rate and the effect of 
such deviation on employment of different sectors.* Table 7.5 
shows that over the period 1975-74 to 1985-84, shifts in the 
composition of final demand decreased employment in sectors like 
Agriculture (sectors 1. 2, 5, 4). Coal and Lignite (8), Iron Ore 
(10), Tobacco Products (15), Wood (19). Leather (21), Coal Tar 
Products (24), Fertilisers (26). Cement (29), Agricultural 
Machinery (54). Machinery for Food and Textile Industries (55), 
Transport Equipment and Miscellaneous Manufacturing (58), Railway 
Transport Service (41), Communication (45) and Banking and 
Insurance (45). All other sectors showed an increase in 
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employment due to this effect over the same period chief among 
them being Animal Husbandry <5>, Forestry <6), Petroleum, Natural 
Gas <9). Other Minerals (11), Food Products (12, 1?>, Beverages 
(14), Textiles (16, 17, 18), Paper (20), Rubber and Plastic 
Products (22), Chemicals (25, 27, 28), Other Non Metallic 
Minerals (?0), Iron and Steel and Other Basic Metal Industry (51, 
52), Metal Products (55), Machinery (56, 57), Construction (59). 
Electricity, Gas, Water (40) and Services (42, 44, 46). Overall 
we see that changes in the composition of final demand 
contributed -66.5* of the total employment change over the period 
1975-74 to 1985-84, while average growth of final demand 
contributed 216.9* of the total employment change. That is. 
summing these two effects, the effect of final demand change was 
150.4* of the total employment change. 

Changes in intermediate Input-Output coefficients declined 
employment in sectors like Agriculture (2, 5. 4). Animal 
Husbandry. Forestry and Fishing (5. 6, 7), Iron Ore (10), Paper 
(20), Rubber and Plastic Products (22), Coal Tar Products (24), 
Non Metallic Minerals (50) and Metal Products (55). On the other 
hand, due to changes in intermediate Input-Output coefficients 
employment increased in sectors like Minerals (8, 9. 11). Sugar 
(12). Textiles (16. 17. 18), Wood (19). Petroleum Products (25). 
Chemicals (25, 26, 27, 28), Cement (29), Iron and Steel and Other 
Basic Metal Industry (51, 52), Machinery <54, 56, 57). Transport 
Equipment (58), Construction (59). Electricity. Gas, Water Supply 
(40) and all Services (41, 42, 45, 44, 45, 46). The overall 
contribution of this factor in total employment change during 
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1975-74 to 1985-84 was negligible at -0.6% of the total change. 

The fourth important component of employment change is the 
labour coefficient change effect. From Table 7.5 it can be seen 
that the overall share of this factor in total employment change 
was -18.6% over the period under study. That is, of the total 
change in employment a decline of as much as 18.6% was because of 
change in labour coefficients themselves. Thus, the reductions in 
labour requirements due to the third (i.e. changes in 
intermediate Input-Output coefficients) and the fourth (i.e. 
changes in labour coefficients) components are mainly attributed 
to decreasing labour input coefficients, which can be associated 
with increasing labour productivity and increasing industrial 
specialization. Increased labour productivity and increased 
industrial specialization are closely related to one another for 
as an industry specializes, new technologies of production become 
available to this industry which, in turn, increases the 
productivity of its labour force (Guill, 1979. pp 174). 

The sectoral details show that due to changes in labour 
input coefficients employment declined in 56 sectors. The decline 
was substantial in industries like Animal Husbandry (5). Minerals 
(8, 9, 10, 11), Sugar and Beverages (12, 14), Textiles (16. 17, 
18). Leather (21), Coal Tar Products (24), Chemicals (25. 26, 27, 
28), Cement (29), Food and Textiles Machinery (55) and Services 
(41, 42, 45, 44, 45, 46), Changes in labour coefficients 
increased employment only in the following sectors : Agriculture 
(1, 2, 5), Fishing (7), Tobacco Products (15), Rubber and Plastic 
Products (22), Non Metallic Minerals (50), Metal Products (55>, 
Agricultural Machinery (54) and Transport Equipment and 
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Miscellaneous Manufacturing (36). A decline in employment of most 
sectors due to this factor reflects that production processes in 
India are becoming more capital intensive as a result of which 
the labour coefficients are declining. 

The fifth component of employment change shows the effect of 
the interaction of final demand change and intermediate 
coefficient change on employment change. Over the period 1973-74 
to 1983-84 this component constituted ~6.A% of the total 
employment change. 

The sixth component shows the interaction of labour 
coefficient change and final demand change and its effect on 
employment change. The share of this component in total 
employment change was quite substantial. It comprised -18.7* of 
the total employment change. This effect was negative for most 
sectors and was particularly high in sectors like Animal 
Husbandry <3>, Crude Petroleum. Natural Gas (9>, Iron Ore <10>, 
Sugar (12), Beverages <14>, Wool, Silk, Synthetic Fibre Textiles 
(17). Leather (21), Heavy Chemicals (23), Cement (29) and Other 
Services (46). 


The 

seventh 

component 

wh i ch 

comprises -3.8* of 

the 

total 

employment 

change 

over the 

period 

1973-74 to 1983-84 

shows 

the 

effect of 

the interaction 

of labour coefficient 

change 

and 


intermediate coefficient change on total change in employment. 

The last component shows the effect of the interaction of 
final demand change, labour coefficient change and intermediate 
coefficient change on the total change in employment over the 
period under study. From Table 7.3 we see that this factor 



200 


comprised -Z.A% of the total employment change. 

The four interaction components together make up of 
the total employment change. If Forssell's formulations were used 
then these interaction components would appear implicitly in the 
first four main components of employment change. This would have 
resulted in significantly distorted figures of the main effects. 
However, by separating the interaction factors one gets the 
actual effects of the four main components. 

7.4 CHANGING LABOUR INPUT COEFFICIENTS 

One of the significant effects of the analysis presented in 
the preceding section was the marked reduction in labour inputs 
required to produce a given final demand due to changes in the 
labour input coefficients. This reduction in labour requirements 
was attributed to decreasing labour input coefficients and shifts 
in industrial specialization. In this section we shall 
investigate the changes in the labour input coefficients in the 
Indian economy over the period 1973-74 to 1983-84 in greater 
detai 1 . 

Table 7.4 presents information on the changes in the direct 
labour input coefficients in the Indian economy over the period 
1973-74 to 1983-84. As the figures in this table show, decreasing 
labour coefficients characterized most of the sectors over the 
period under study. This reflects the trend of mechanisation of 
many production processes and the consequent increases in labour 
productivity in these production processes. The most significant 
decreases in labour coefficients were recorded in Crude Petroleum 
Natural Gas (9). Sugar <12>, Beverages (14), Wool, Silk, 



LfttJUUM INPUT COEFFICIENTS BY INDUSTRIES FOR 
1975-74 AND 1985-84 


Sector 

No.* 

Labour Input Coefficients** 

Average Annual Growth 
Rate {%> Between 
1975-74 to 1985-84 

1975-74 

1985-84 

1 . 


55.16 

55.78 

8.18 

2. 


55.16 

55.78 

8.18 

5. 


5.14 

4.47 

5.6 

4. 


8.48 

8.45 

-8.6 

5. 


2.16 

1.51 

-5.5 

6. 


1 .22 

1.21 

-8.85 

7. 


4.96 

7.11 

5.7 

8. 


5.94 

5.54 

-1.1 

9. 


8.58 

8.88 

-14.4 

18. 


7.56 

4.45 

-4.9 

11 . 


12.95 

7.58 

-5.5 

12 . 


5.88 

1.85 

-18.1 

15. 


1.88 

1.71 

-0.5 

14. 


8.68 

2.18 

-15.2 

15. 


7.72 

8.94 

1.5 

16. 


5.42 

4.87 

-2.8 

17. 


2.88 

8.88 

-7.8 

18. 


18.47 

7.25 

-5.6 

19. 


12.47 

11.28 

-1.0 

28. 


2.42 

1 .99 

-1.9 

21 . 


4.81 

5.57 

-5.5 

22. 


8.99 

1.18 

1.84 

25. 


8.86 

8.86 

-0.8 

24. 


8.44 . 

8.22 

-6.9 

25. 


8.68 

8.41 

-5.6 

26. 


8.97 

8.58 

-8.9 

27. 


8.68 

8.62 

-0.9 

28. 


8.95 

8.75 

-2.05 

29. 


2.44 

1.82 

-8.4 

58. 


5.15 

5.91 

1.4 

51. 


8.76 

8.78 

0.5 

52. 


8.82 

8.62 

-2.8 

55. 


5.11 

5.56 

0.8 

54. 


8.85 

1.56 

6,5 

55. 


1.88 

8.24 

-15.2 

56. 


2.88 

1.86 

-1.1 

57. 


1.88 

1.88 

-0.7 

58. 


4.24 

5.22 

2.1 

59. 


1.71 

1.75 

8.08 

48. 


1.95 

1.42 

-5.1 

41 . 


5.57 

5.12 

-1.5 

42. 


4.76 

5.82 

-4.5 

45. 


6.97 

5.6.8 

-2,0 

44. 


4.85 

5.87 

-2.2 

45. 


2.81 

1.82 

-1.05 

46. 


7.88 

4.85 

-4.6 

♦ For 

Sector Spec i f i cat i ons 

see Table 5.1, Chapter 5. 

** Labour 

input coefficients 

show the 

number required for 


producing a lakh rupees of gross output of a particular 
sector . 
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Synthetic Fibre Textiles <17), Fertilisers <26>, Cement (29) and 
Machinery for Food and Textile Industries <55), as can be seen 
from their negative growth rates in Table 7.4. 

Of the 46 sectors, only 12 sectors experienced some 
increases in their coefficients over the period under study. 
These sectors are the following ; Agriculture sectors <1, 2, 5), 
Fishing <7>, Tobacco Products (15), Rubber and Plastic Products 
<22>, Non Metallic Minerals (30>. Iron and Steel <51>. Metal 
Products excluding Machinery <33), Agricultural Machinery (34), 
Transport Equipment and Miscellaneous Manufacturing (38) and 
Construction (39). As can be seen from Table 7.4 the increase is 
significant in Plantation Crops <3>. Fishing <7), Agricultural 
Machinery (34) and Transport Equipment (38). Sectors 3, 7 and 38 
are still relatively more labour intensive than other sectors 
which is perhaps why they experienced some increase in their 
coefficients. From Table 7.4 we see that most increases occurred 
in the primary sector (i.e. 1, 2, 3. 7> and in sectors connected 
to agriculture (i.e. 34). Also, the other primary sectors 
recorded the lowest reductions in labour requirements (can be 
seen from their growth rates in Table 7.4) as compared to the 
other industrial groups over the period under study. Thus, the 
policies of the Indian government which were designed to increase 
the productivity of labour in the agricultural industries appears 
to have achieved very little success. 

7.5 CONTRIBUTION OF FINAL DEMAND CATEGORIES TO EMPLOYMENT GROWTH 

In section 7.3 the effect of changes in final demand on 
employment change was examined by grouping the five final demand 
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categories (PFCE, GFCE , GI . EXP and IMP) together under one head. 
In this section we wish to study the separate effects of changes 
in each component of final demand on employment change. Such a 
subdivision will help in analysing the effect of economic 
policies on employment growth by illustrating the different ways 
in which various government policies affect the individual 
components of final demand. This analysis is done by a method 
similar to the one used in the case of output (chapter 5) and as 
explained in section 7.1.2 of this chapter. 

Table 7.5 shows the percentage contributions to changes in 
employment. of changes in PFCE, GFCE. GI , EXP and IMP for the 
period 1973-74 to 1983-84. In Table 7.5 the figures across each 
row sum to 100%. 

During the period 1973-74 to 1983-84 employment grew at the 
rate of 2.5% a year (see Table 7.2). During this period the major 
impetus to employment growth came from increases in private 
consumption (PFCE) which recorded a contribution of 81.3% in 
total employment growth. Gross investment (GI) contributed 16.5% 
while the contributions from government consumption (GFCE), 
exports (EXP) and imports (IMP) were much smaller at 3.5%, 7.5% 
and -8.9% respectively. That is, consumption demand (both PFCE 
and GFCE) contributed a significant 84.8% of the total employment 
growth over the period under study. 

A closer examination of Table 7.5 reveals the patterns 
associated with different sectors. The employment of sectors like 
Agriculture (1. 2, 3, 4), Animal Husbandry, Forestry and Fishing 
(5, 6, 7), Coal and Lignite <8), Food, Beverages and Tobacco (12, 
15. 14. 15), Textiles (16. 17. 18). Paper (20). Petroleum 



CONTRIBUTION OF FINAL DEMAND CATEGORIES TO EMPLOYMENT GROWTH 
BETWEEN 1975-74 TO 1985-84 (PERCENT) 


Sector 
No .* 

Pr i vate 
Consumpt i on 
(PFCE) 

Government 
Consumpt i on 
(GFCE) 

Grose Invest 
-ment 
<GI> 

Exports 

(EXP) 

Imports 

(IMP) 

Total 

1 . 

82.4 

0.2 

18.2 

2.7 

-5.5 

100 

2. 

155.8 

8.2 

-57.2 

-0.7 

-4.1 

100 

5. 

98.9 

2.0 

29.5 

0.5 

-50.7 

100 

4. 

106.2 

-2.8 

-8.2 

5.9 

-1.1 

100 

5. 

106.5 

-1.4 

-0.4 

-1.9 

-2.8 

100 

6. 

107.9 

1.9 

-10.5 

5.7 

-2.9 

100 

7. 

76.5 

-1.9 

-6.0 

52.5 

-0.6 

100 

8. 

68.7 

11.5 

56.1 

15.1 

-29.1 

100 

9. 

-1850.5 

-210.0 

-581.8 

284.5 

2257.6 

100 

10. 

11.6 

10.8 

95.9 

8.5 

-24.8 

100 

11 . 

25.4 

7.2 

56.8 

10.5 

20.4 

100 

12. 

60.6 

5.6 

41.8 

-9.9 

4.0 

100 

15. 

110.7 

0.1 

5.5 

-5.5 

-12.8 

100 

14. 

41.5 

1.6 

56.5 

0.9 

-0.5 

100 

15. 

102.2 

0.8 

-5.4 

2.6 

-0.2 

100 

16. 

102.2 

5.5 

-1.2 

-4,7 

-1 .8 

100 

17. 

92.8 

-1.6 

17.4 

-2.4 

-6.2 

100 

18. 

90.2 

6.6 

-7.5 

15.5 

-4.6 

100 

19. 

-0.8 

15.1 

88.7 

-5.1 

0.1 

100 

20. 

95.9 

15.5 

22.5 

16.4 

-48.1 

100 

21 . 

12.8 

6.4 

28.4 

47.5 

5.1 

100 

22. 

55.5 

2.5 

65.9 

5.8 

-7.7 

100 

25. 

87.2 

10.9 

19.5 

18.5 

-55.9 

100 

24. 

4.5 

4.9 

101.5 

2.5 

-15.5 

100 

25. 

110.5 

5.6 

49.1 

12.5 

-75.6 

100 

26. 

112.7 

2.0 

-89.4 

5.5 

71.1 

100 

27. 

26.4 

10.4 

64.5 

8.9 

-10.5 

100 

28. 

65.4 

4.5 

44.6 

10.5 

-22.8 

100 

29. 

-20.7 

1.9 

79.9 

-15.0 

55.8 

100 

50. 

86.5 

5.8 

11.5 

127.5 

-151 .1 

100 

51 . 

54.5 

10.5 

86.6 

10.0 

-41 . 1 

100 

52. 

42.5 

7.7 

54.6 

9.5 

-14.2 

100 

55. 

104.6 

-2.1 

26.1 

14.7 

-45.5 

100 

54. 

48.8 

2.5 

56.5 

5.1 

-10.7 

100 

55. 

24.6 

0.1 

75.9 

8.8 

-7.4 

100 

56. 

14.0 

8.8 

152.0 

28.0 

-82.8 

100 

57. 

25.2 

0.5 

90.8 

11.6 

-27.9 

100 

58. 

56.7 

10.6 

48.4 

24.2 

-19.9 

100 

59. 

14.1 

11.1 

75.7 

1.6 

-2,5 

100 

40. 

65.9 

9.0 

52.6 

7.7 

-15.1 

100 

41 . 

75.2 

6.8 

26.0 

7.8 

-15.8 

100 

42. 

88.8 

1.6 

18.0 

12.1 

-20.5 

100 

45. 

77.4 

-1.8 

26.2 

12.9 

-14.7 

100 

44. 

84.5 

0.5 

15.4 

9.7 

-8.2 

100 

45. 

64.6 

17.1 

20.4 

11.7 

-15.8 

100 

46. 

70.2 

9.5 

16.5 

14.5 

-10.5 

100 

Total 

81.5 

5.5 

16.5 

7.5 

-8 . 9 

100 


* For Sector Specifications see Table 5.1, Chapter 5 
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Products (2?>. Chemicals (25. 26, 28>. Non Metallic Minerals (?0> 
Other Basic Metal Industry (32) . Metal Products and Agricultural 
Machinery (33. 34>, Electricity. Gas, Water <40> and all Services 
<41 to 46) grew mostly because of increases in consumption (both 
PFCE and GFCE) demand. The share of government consumption within 
the consumption category for all these sectors is very small 
compared to the share of pr i vate ' consumpt i on in total consumption 
demand. On the other hand, the employment growth of sectors like 
Iron Ore (10), Sugar (12). Beverages (14), Wood (19), Rubber and 
Plastic Products (22), Coal Tar Products (24), Chemicals <25, 27, 
28), Cement (29), Iron and Steel and Other Basic Metal Industry 
<31, 32), Machinery <34, 35, 36, 37), Transport Equipment (38) 
and Construction (39) depended on increases in investment. Within 
these sectors, for sectors like Sugar <12), Beverages (14), 
Chemicals <25, 28), Other Basic Metal Industry (32) and 
Agricultural Machinery <34), both increases in consumption demand 
and increases in investment demand were important as can be seen 
from Table 7.5. The above results are similar to the trends 
observed in the case of output growth (chapter 5) and are 
consistent with the characteristics of different sectors. 

Export demand was a relatively important source of 
employment growth in Crude Petroleum, Natural Gas (9), Leather 
(21) and Non Metallic Minerals (30) while decrease in imports led 
to the employment growth of Oil and Natural Gas <9) and Cement 
(29) sectors over the period 1973-74 to 1983-84. For the other 
sectors, imports led to a decrease in Indian employment as 
imports create employment opportunities in the country from which 
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India imports. Overall, the loss in employment due to imports (of 
-8.9%) was larger than the gain through Indian exports (of 7.5*). 

7 . 6 SUMMARY 

The objective of this chapter was to analyse changes in the 
employment structure of Indian sectors and also to examine the 
sources of such change over the period 1975-74 to 1985-84. This 
analysis was restricted to the period 1975-74 to 1985-84 on 
account of employment data problems. This chapter also examined 
the changes in the labour input coefficients of the different 
sectors in detail over the same period. 

The changes in employment structure of different sectors 
were factored out into different sources viz., effects of average 
growth of final demand, effects of change in the composition of 
final demand, effects of change in intermediate I-O coefficients, 
effects of change in labour coefficients and effects of four 
interaction factors. Besides this, the contribution of individual 
final demand categories to employment growth were also analysed. 

The results showed that the share of agriculture in total 
employment declined marginally while the shares of the secondary 
and tertiary sectors in total employment rose marginally during 
1975-74 to 1985-84. The share of the primary sector in employment 
was significantly larger than its share in output indicating the 
prevalence of large scale disguised unemployment in agriculture. 
Overall, total employment grew at the rate of 2.5* per annum over 
this period. 

The results of the sources of employment growth showed that 
over the period 1975-74 to 1985-84, changes in the distribution 
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of final demand resulted in a significant reduction in labour 
requirements. This result, when compared with the corresponding 
result of output change, indicates the conflict between output 
and employment generation objectives of our Five Year Plans, 
Technological change, which in reference to labour refers to both 
changes in the intermediate I-O coefficients and to changes in 
the direct labour coefficients, also resulted in a significant 
reduction in labour requirements which can be associated with 
increasing labour productivity. 

The most significant factor resulting in an increase in the 
requirements of labour was the rising level of final demand. The 
average growth of final demand effect was sufficient to offset 
the labour saving effects of the other effects and to result in a 
net positive growth in total labour requirements. 

The four interaction components together made up 
approximately -31^ of the total employment change over the period 
1973-74 to 1983-84. That is, the four main components of 
employment growth would have been understated by this large 
amount if the interaction components had not been factored out. 

The results of detailed changes in labour input coefficients 
showed that decreasing direct labour input coefficients 
characterized most of the sectors over the period under study 
reflecting the trend of mechanisation of many production 
processes and the consequent increase in labour productivity in 
these production processes. 

Finally, the analysis of different final demand categories 
showed that over the period 1973-74 to 1983-84, employment growth 
was largely attributable to changes in consumption demand (mainly 
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private consumption) followed by changes in investment demand. 
These results were similar to the trends observed in the case of 
output growth. 

In the following chapter we take up the last aspect of 
structural change in India, that of changing cost shares of 


primary inputs. 



CHAPTER 8 


STRUCTURAL CHANGE : ANALYSIS OF CHANGE IN 
COST SHARES 


In the preceding chapters three important parameters that 
is, output, technology and employment were taken up to measure 
structural change in India. In this chapter the parameter used to 
measure structural change is cost shares of primary inputs. As 
explained in chapter 2 (section 2.1.1), in the I-O framework 
primary inputs refer to those inputs (like labour, land and 
capital stock) whose production is not described in the I-O 
system. 

The I-O model has been used in structural analysis by a 
number of economists like Carter (1970), Staglin and Vessels 
(1972). Forssell (1985) and others (for a detailed review. refer 
to chapter 2). These studies concentrated on the impact of 
changes in I-O coefficients and in final demand on the output of 
industries at constant prices. Analysis of changes in prices of 
primary inputs has been given considerably less attention. 
However, production for the needs of final demand, the use of 
primary inputs by industries in terms of constant prices and the 
role of the cost of using primary inputs in the formation of the 
cost of the production of final demand are each closely related 
to the other (Forssell. 1988b). 

In this chapter we take up the third aspect for study. that 
is, changes in the cost shares of primary inputs and its impact 
on the prices of the output of different industries of the Indian 
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economy over the period 1968-69 to 1985-84. Studies like Forssell 
(1988b> have given the basic model in the I-O framework within 
which such analysis of cost shares can be conducted. There are 
very few studies, however, which have devoted themselves to an 
empirical study of this aspect. In this chapter we have used 
Forssell 's <1988b) basic model, made some modifications to it and 
have used it to study cost share changes in the Indian economy. 

This chapter has been divided into three sections. The 
methodology used in the analysis of cost share changes of primary 
inputs is presented in section 8.1. In section 8,2 the components 
of changes in cost shares of primary inputs for the Indian 
economy are identified, measured and explained. Finally section 
8.J presents a/i overview of this chapter. 

8 . 1 METHODOLOGY 

In this chapter we propose to analyse changes in costs or 
prices of outputs of industries of the Indian economy over the 
period 1968-69 to 1985-84 and to decompose any cost (or price) 
changes over the same period into different sources. We have used 
the four I-O tables (both in current and constant prices) of the 
years 1968-69. 1975-74. 1978-79 and 1985-84 for this purpose. For 
identifying and measuring the sources of cost change we have used 
Forssell 's (1988b) technique with some modifications. The 
methodology is described in the following paragraphs. 

Costs or prices are examined columnwise in the I-O frame- 
work. In chapter 2, the basic equation for determining the 
production costs or prices of the outputs of industries was 


explained as : 
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P’ = V* - 8.1 

where 

P'= Ixn vector of prices per unit of output of industries, 

v'= Ixn vector of primary input cost per unit of output of 

industries and 

A = nxn matrix of I-O coefficients (measured in physical units) 
Equation (8.1) shows that changes in output prices can result 
from changes in the matrix of technical coefficients A or changes 
in the per unit value added matrix v or due to changes in both, 
that is. A and v. 

For the present study, changes in output prices are examined 
from the demand perspective. This perspective tells us the effect 
on output prices that result from changes in the demand of the 
products of one or more sectors. Suppose the final demand of the 
output of one or more sectors increases. To meet this increase in 
final demand, industries would have to increase their outputs 
which may be required either directly or indirectly to satisfy 
the increased final demand. At the next stage the increased 
production would affect the direct and indirect primary inputs 
required in the production of outputs needed to meet the change 
in final demand. Any change in the primary input prices or 
quantities (primary input and/or intermediate input quantities) 
or both resulting from this would affect the prices of the output 
of different industries. Thus, the right hand side (RHS) of 
equation (8.1) indicates how much each primary input in value 
terms is directly and indirectly included in one unit of final 
demand for each industry. In other words, it shows the cost 
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shares of primary inputs per unit of final demand. In this 
chapter we want to observe how much and in vsihat direction these 
shares have changed between the initial and the terminal year 
under study for the Indian economy. If in equation. (8.1) vsie 
denote <I-A) ^ by R and v by UF, where U denotes the factor 
price component and F the quantity component of primary input use 
then the differences in cost shares <dCS) between the initial 
year <0) and terminal year <t> can be represented as follows: 

- UqFo.Ro - 8.2 

Ixn matrix of primary input shares in the year t 
consisting of a price variable <U.t> and a quantity 
variable <Ft> 

nxn Leontief inverse matrix of I -O coefficients in year 
t and 

stand for the initial year and the terminal year, 
respect i vely . 

These cost equations are given by the columns of the I-O tables. 
It can be seen from expression <8.1 ) that cost equations are the 
basis for analysing changes in prices. 

Thus. dCS is a matrix of order (lxn> indicating the 
differences in the cost shares of primary inputs per unit of 
final demand between the initial and the terminal year. The 
columns of dCS refer- to different industries. The differences in 
cost shares are mainly due to changes in the prices of primary 
inputs and to changes in primary and intermediate input 
technology. 

Forssell decomposes the difference in cost shares of primary 
inputs per unit of final demand between the initial year and the 


dCS = 

where 

UtFt = 

Rt = 
o, t = 
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terminal year according to one of the following formulations: 

dCS = U^Ft.dR + UtdF.Ro + dUFo.Rj, or - 8.5 

dCS = UoFo_dR + UjjdF.Rt + dUFt.Rt - 8-^ 


where the symbol d stands for change. For example dR implies 
change in the Leontief inverse matrix R. All other symbols are as 
explained earlier. 

In the above two formulations the first two matrices on the 
right side refer to technical change. The first matrix concerns 
the intermediate input effect, indicating how much of the 
difference in cost shares <CS> is due to changes in intermediate 
inputs measured in constant prices. The second matrix on the 
right concerns the primary input effect, indicating how much of 
the difference is due to changes in the direct primary input 
coefficients measured in constant prices. The third matrix shows 
the price effect, showing how much of the change in CS i s^ due to 
changes in the price of the primary inputs. 

However, in this case also, Forssell’s formulations 
(equations 8.3 and 8.4) suffer from two drawbacks as in the case 
of output and employment change. Firstly, the weights used for 
each of the three effects are different in equations (8.3) and 
(8.4) as a result of which a unique solution for each effect is 
not possible. Secondly in each formulation, one component is 


we i ghted 

by 

initial year 

values, one by 

terminal year values 

while mixed 

weights are 

used for the 

third component. 

For 

example , 

i n 

equation (8 

,3) the intermediate input effect 

i s 

weighted 

by 

value added 

coefficients (in 

value terms) of 

the 
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terminal year. the price effect is weighted by initial year 
primary input and intermediate input technology while the primary 
input effect is weighted by terminal year factor price and 
initial year intermediate input technology. As explained in 
earlier chapters any change between two periods st>ould be 
weighted by initial year values as changes ought to be measured 
with respect to base year values. In view of these limitations, 
in the formulation that we have adopted all the three effects are 
weighted by initial year weights. 

According to the methodology we have adopted for the purpose 
of this study <which is a modified version of Forssell's 
methodology) the components of changes in the cost shares of 
primary inputs between the initial year and the terminal year of 
the period under study are shown in Table 8.1. 

Primary inputs for the purpose of our study include both 
labour costs and capital costs. 

Input-Output tables both in current prices and in constant 
prices of year o and year t are required for calculating the 
different components of cost share change. In Table 8.1, Uq <lxn) 
refers to per unit factor price of primary inputs in year o while 
Ut <lxn> refers to the corresponding in year t. I-O tables give 
sectoral gross value added (in value terms) as a whole and do not 
give price variables and quantity variables of gross value added 
separately. Since prices of primary inputs by industries are not 
available the concept of relative prices was used and Dos and Uts 
were calculated as follows - 

The factor prices of primary inputs for all industries in the 
year 1983-84 was assumed to be unity. 



Tabu 8.1 
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COMPONENTS OF CHANGES IN THE COST SHARES OF PRIMARY INPUTS 


Cost shares in the initial year 


Uq.Fo.Ro 


a> effects of changes in primary 
input coefficients 


Uo-dF.Ro 


effects of changes in intermediate 
input coefficients 


Uo-Fo.dR 


effects of changes in average factor 
price of primary inputs 


Ug Uo.Fq.Rq 


effects of structural changes in 
factor price of primary inputs 


Ut-Fo.Ro‘<Uo.Fo.Ro+UgUo.Fo.Ro> 


effects of interaction of factor price change 
and primary input coefficient change 


dU.dF.R, 


effects of interaction of factor price 
change and intermediate input coefficient 
change 


dU.Fo-dR 


effects of interaction of primary input 
coefficient change and intermediate input 
coefficient change 


Uo . dF . dR 


hi) effects of interaction of factor price change. 

primary input coefficient change and i nterrtiedi ate ^ 

input coefficient change. dU.dF.dR 


Cost shares in the terminal year 


UfFt-Rt 
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The factor prices for 1968-69, 1971-74 and 1978-79 were then 
calculated relative to the price (unity) of 1981-84. For example 
factor price for a particular industry of 1968-69 was calculated 
as follows - 


value added of sector i of 1968-69 in 68-69 prices 

'-•68-69i 

value added of sector i of 1968-69 in constant 1981- 
84 prices. 

- 8.5 

where i stands for sector number. 

In a similar manner the factor prices of the remaining years 
relative to 1981-84 prices were calculated. dU was calculated as 
Ut-Uo. Ug in Table 8.1 is a scalar indicating the average change 
in price of primary inputs between the terminal year and the 
initial year. It is calculated as : 


Sum (Ujt Flo + ^Zt F2o + ••• + ^nt Fno> 

U 1 - 8.6 

Sum (Uio F2 o + ^20 F 20 + ... + 


That i s , 


Sum of all value added of o year in t year prices 

Ug = - 1 

Sum of all value added of o year in o year prices 

- 8.7 

For example if o stands for 1971-74 and t stands for 1978-79 then 
per sector U-t is - 


Sector i’s value added in 1978-79 at 1978-79 prices 

U78-79i = 

Sector i’s value added in 1978-79 at constant 1981-84 
prices 

- 8.8 


and per sector Uq is 
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Sector i's value added in 1973-74 at 1973-74 prices 

L'73-74i = 

Sector i's value added in 1973-74 at constant 1983-84 
prices 

- 8.9 

and in this case Ug between 1973-74 and 1978-79 is as follows - 

Sum of all value added of 1978-79 at 78-79 prices 

Sum of all value added of 1978-79 at 1983-84 prices 

Ug 1 

Sum of all value added of 1973-74 at 1973-74 prices 

Sum of all value added of 1973-74 at 1983-84 prices 

- 8.10 
A. 

Fq and Fj. in Table 8,1 denote diagonal matrices of 
quantitative primary input coefficients in year o and year t, 
respectively. Again since sectoral quantity primary input 
coefficients are not available the FqS and F^s were calculated 
as follows 

The value added (in value terms) of 1968-69. 1973-74 and 1978-79 
were first brought to constant prices of 1983-84. Since all four 
value added are now in the same constant prices they reflect the 
primary input figures in quantity terms. The Fs were then 
calculated by dividing the constant price value added of 
industries of a particular year by the constant price gross 

A 

outputs of the corresponding industries of the same year. dF in 

A A 

Table 8.1 refers to F^ - Fq. 

Rq and R.(- in Table 8.1 refer to constant price Leontief 
inverse matrices for years o and t of order (nxn). The 
transaction matrices of all four years (i.e. 1968-69. 1973-74, 

1978-79 and 1983-84) were first deflated to constant 1983-84 
prices. Then the inverses of the four years were calculated. 
Since they are in constant prices each- column of R shows 
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intermediate input requirements <in quantity terms) per unit of 
output of a particular year. 

The first four components <a,b,c and d) in Table 8.1 show 
the main effects on cost share changes. They show the effects of 
changes in primary input coefficients, effects of changes in 
intermediate input coefficients, effects of changes in average 
factor price of primary inputs and effects of structural changes 
in factor price of primary inputs, on changes in cost shares of 
primary inputs between the initial year and the terminal year, 
respectively. Unlike Forssell's formulations, these four effects 
are weighted by initial year values showing the four separate 
effects with respect to the base year. But on doing, this four 
more effects emerge <i.e.,e,f,g and h in Table 8.1) showing the 
effect of interaction factors on cost share change. In Forssell’s 
formulations these interaction factors are implicitly included in 
the four main components thus either overstating or understating 
their values. By separating them (as in our formulation shown in 
Table 8.1) we have the advantage of knowing exactly the 
contribution or effect of a.b,c and d components on total cost 
share changes between the initial and the terminal year. 

The effects of changes in the primary input coefficients 
(effect a) and in intermediate input coefficients (effect b> show 
to what extent technical development has changed cost shares. 
They are calculated in constant prices of 1983-84 as explained 
earlier. That is, they measure the effect of changes in 
quantities. The primary input effect ( i , e . component a) indicates 
how much of the difference in cost share change is due to changes 
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in the direct primary input coefficients <in quantity terms) 
while the intermediate input effect <i.e. component b> indicates 
how much of the difference is due to changes in intermediate 
inputs (also in quantity terms). Both these technical effects are 
considered from the points of view of the processes of production 
(i.e. the columns of I-O tables). 

The third component (c) in Table 8.1 shows the effects of 
changes in the average factor price of primary inputs on cost 
share changes between the initial year and the terminal year. 
This effect indicates how much cost shares would have changed if 
the factor price of primary inputs had changed equally in each 
industry and technology had remained unchanged. The effects are 
calculated using the technology of the initial year as shown in 
Table 8.1 . 

The fourth component of cost share change <d) shows the 
effects of structural changes in the factor price of primary 
inputs on cost share changes between the initial and the terminal 
year. The structural change in the price of primary inputs is the 
difference between the actual change and the average change of 
the price concerned. This effect indicates how much cost shares 
have changed owing to unequal development between the factor 
prices of primary inputs in different industries. 

The remaining four components show the effects of 
interaction factors on cost share changes. The fifth component 
(e) shows the effects of interaction of factor price change and 
primary input coefficient change on cost share change. Component 
<f) shows the effects of interaction of factor price change and 
intermediate input coefficient change while component <g) gives 
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the interaction effect of primary input coefficient change and 
intermediate input coefficient change on changes in cost shares. 
The last component <h) shows the effects of interaction of factor 
price change, primary input coefficient change and intermediate 
input coefficient change on cost share change. The advantages 
associated with separating the interaction factors from the four 
main effects have already been explained. The effects of the four 
interaction factors on cost share changes are expected to be 
small as compared to the effects of the four main components. 
These will be investigated for the Indian economy in the 
following section. 

A study of the different components of cost share change 
tells us how much increases in the prices of different 
commodities is due to a particular component. For example we can 
analyse how much rises in the prices of primary inputs (say) have 
contributed to increases in the prices of commodities. 

The sum of the effects of the different components of change 
and cost shares in the initial year equals the cost shares in the 
terminal year. 

The analysis of changes in cost shares, thus. gives 
information about the development of the production cost of 
industrial final demand. The cost elements of final demand are 
considered to be composed mainly of changes in the technology of 
using intermediate and primary inputs, and of changes in average 
and structural prices related to the use of primary inputs. 
Primary inputs are used in all the industries whose output is 
needed directly and indirectly for production of an element of 
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final demand. Primary inputs as we know are classified as value 
added in I-O tables. 

In the next section we shall study changes in cost shares of 
primary inputs of different industries of the Indian economy over 
the period 1968-69 to 1985-84 and identify the sources of such 
change. 

8.2 COMPONENTS OF CHANGES IN THE COST SHARES OF PRIMARY INPUTS 

The components of changes in costs (or prices) of Indian 
industrial production are examined for the period 1968-69 to 
1985-84. The entire period is divided into three subperiods and 
the analysis of changes in cost shares is conducted for the three 
subperiods 1968-69 to 1975-74. 1975-74 to 1978-79 and 1978-79 to 
1985-84 as well as for the entire period that is, 1968-69 to 
1985-84 under study. Breakdowns of the sources of cost share 
change for 1968-69 to 1975-74. for 1975-74 to 1978-79 and for 
1978-79 to 1985-84 are shown in Tables 8.2. 8.5 and 8.4 
respectively while Table 8.5 shows the different sources of cost 
share change for the total period 1968-69 to 1985-84. These 
tables show the actual contribution of the eight sources of 
change as well as their percentage contributions in total cost 
share change of sectors. The columns of these tables show sectors 
while the rows give the different components of cost share 
change. Cost shares for all years are shown relative to cost 
shares of 1985-84 (which is taken as unity). The percentage 
figures down each column in the four tables sum to 100. These 
tables also show the percentage change in total cost shares 
between the initial and the terminal year of the period under 
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study. This section begins by analysing the results for the 1968- 
69 to 197>-74 subperiod and then discusses the results for the 
other subperiods and for the total period also. 

Table 8.2 gives the sources of cost share change for the 
1968-69 to 1975-74 subperiod. During these years some sectors 
like Forestry and Logging <6), Oil and Gas (9), Sugar <12). 
Beverages <14> and Petroleum Products (25) experienced very high 
increases in the prices of their products. The cost <or price) of 
Oil and Gas increased by 235.7* in 1973-74 as compared to 1968-69 
Mhile that of Petroleum Products increased by 187.9* over the 
same period. On the other hand, sectors like Iron Ore <10), 
Rubber and Plastic Products (22), Fertilisers (26) and Railway 
Transport Service (41) experienced very small increases in their 
prices. The increase in Iron Ore and Railway Transport Service 
was only by 2* in 1973-74 as compared to 1968-69. For almost all 
the other sectors the increase in price over the same period was 
in the range of 20 to 60*. Overall we see that prices in the 
Indian economy increased by 47.4* in 1975-74 as compared to the 
prices of 1968-69. 

For almost all sectors the major impetus to cost share 
increase came from effects of changes in average factor price of 
primary inputs (effect c> . This component shows how much the cost 
shares of different sectors would have changed if the factor 
price of all sectors had increased by the average' factor price 
and technology had remained unchanged. This effect is positive 
for all sectors. For some sectors the contribution of the average 
factor price change in total cost share change is very high. For 
example its contribution was 210* in Plantation Crops <3), 146* 
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in Coal and Lignite (8), 2^69% in Iron Ore (10). 161* in Jute, 
Hemp, Mesta, Other Textiles <18), 208* in Nood <19>, 150* in 
Paper <20), 529* in Rubber and Plastic Products (22), 257* in 
Fertilisers (26), 216* in Pesticides, Drugs, Other Chemicals 
(28), 208* in Cement (29), 150* in Other Machinery (56), 175* in 
Electric, Electronic Machinery (57), 159* in Transport Equipment 
and Miscellaneous Manufacturing (?8>, 216* in Electricity, Gas, 
Water Supply (40), 1809* in Railway Transport Service (41), 160* 
in Communication <45) and 188.6* of total cost share change in 
Other Services (46). This shows that had the factor price 
increased by the average, cost shares in these sectors would have 
increased much more, by the amount listed above. 

But actually the factor price of different sectors increased 
differently and not by the average. The effect of actual change 
in factor price on cost shares is shown by the structural change 
in factor price component (effect d). This effect shows the 
difference between the actual change in factor price and the 
average change in factor price for different sectors. This effect 
is positive for sectors whose actual factor price increase has 
been above the average and is negative for those sectors whose 
actual factor price increased below the average. All the sectors 
listed above in which the average factor price effect was very 
high are also the ones whose actual factor price grew below 
average over the period 1968-69 to 1975-74. When components (c> 
and (d) of cost share change are added we get the net impact of 
changes in factor price of primary inputs on total cost share 
change. For almost all sectors, (c) and <d) components together 
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contributed over 90* of the total cost share change. The only 
exceptions are Sugar <12) and Beverages (14) in which the 
contribution of <c> and <d) together was much higher and Railway 
Transport Service <41> in which the contribution of <c> and (d> 
together in total cost share change was negative. Overall the 
contribution of component <c>, that is, average factor price 
change effect in the total cost share change of the Indian 
economy was 109* while the contribution of component <d) or the 
structural change in factor price effect was 6.2*. 

The contribution of other components in total cost share 
change of sectors was much smaller as compared to the factor 
price change component. The effects of changes in primary input 
coefficients (effect a) was significant in a few sectors. Its 
contribution in total cost share change was 175* for Iron Ore 
(10), 79* in Wood <19>, 115* in Rubber and Plastic Products (22) , 
179* in Fertilisers (26), 256* in Pesticides, Drugs and Other 
Chemicals (28), 175.5* in Electric, Electronic Machinery (57> and 
555* in Railway Transport Service (41). This means that in these 
sectors the use of primary inputs (in quantity terms) has 
increased significantly (factor price and intermediate input 
technology remaining unchanged) on account of which cost shares 
in these sectors also increased significantly during 1968-69 to 
1975-74. The contribution of this factor for the total economy 
was 11.6* of the total cost share change in India over the same 
period. 

The effects of changes in intermediate input coefficients 
for the entire Indian economy was not very significant at 5-5* of 
the total cost share change in India over the period 1968-69 to 
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1975-74. For individual sectors we find the contribution of this 
component significant in sectors like Iron Ore (10) with a 
contribution of -117.5*, Rubber and Plastic Products <22> 
with -59.8*, Fertilisers <26> with -69.8*. Pesticides, Drugs and 
Other Chemicals (28) with -55.5*, Food and Textiles Machinery 
(55) with 61.7* and Railway Transport Service <41> where it 
contributed -77.2* in its total cost share change. In all 
sectors, except Food and Textiles Machinery <55). listed above 
the contribution of the intermediate 'input change effect is 
significantly negative showing that in these sectors quantitative 

I 

intermediate input requirements have decreased (factor price and 
primary input technology remaining unchanged) due to which there 
has been a negative impact on the cost share change of these 
sectors during 1968-69 to 1975-74. 

The effects of interaction of factor price change and 
primary input coefficient change (effect e) contributed -52.1* in 
the total cost share change of the Indian economy. On the other 
hand, the contribution of interaction of factor price change and 
intermediate input coefficient change (effect f>, contribution of 
interaction of primary input coefficient change and intermediate 
input coefficient change (effect g> and the contribution of the 
interaction between factor price change, primary input 
coefficient change and intermediate input coefficient change 
(effect h) was insignificant for the Indian economy at -0.6*. 
0.7* and 1.7* of India’s total cost share change, respectively, 
during the first subperiod under study. 

Analysing sectoral trends we see from Table 8.2 that the 
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contribution of the interaction effect of factor price change and 
primary input coefficient change (effect e) was significant in 
Sugar <12), Beverages (14). Pesticides, Drugs, Other Chemicals 
(28), Electric, Electronic Machinery (?7) and in Railway 
Transport Service (41). The sectoral contributions of the other 
three interaction factors is in keeping with the overall trend 
observed for the entire economy that is, insignificant for almost 
all sectors of the Indian economy over the period 1968-69 to 
1975-74. 

The analysis of cost share change during the second 
subperiod 1975-74 to 1978-79 is shown in Table 8.5. During this 
period the overall price rise in the Indian economy was by 59SK 
which was higher than the level of increase (47.45fe) during the 
first subperiod. The contribution of the eight components in the 
total cost share change of the Indian economy during the second 
subperiod is as follows - 

) 

The effects of changes in primary input coefficients contributed 
5.4^ of the total change which was less than half of its 
corresponding level in the first subperiod. The contribution of 
effects of changes in intermediate input coefficients during 
1975-74 to 1978-79 was 1 . 3 % which was higher than the 
corresponding 5.5% level of 1968-69 to 1975-74 period. The 
effects of changes in average factor price of primary inputs 
contributed 75.2% of the total change during 1975-74 to 1978-79 
which showed a significant decline from the corresponding level 
of the first subperiod. On the other hand, the contribution of 
effects of structural change in factor price increased 
significantly to 51.4% during 1975-74 to 1978-79 from the level 
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Figures in brackets show percentages. 

For Sector specifications see Table 5.1, Chapter 
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of 6.Z% of 1968-69 to 1973-74. 

The contribution of the interaction effect of factor price 
change and primary input coefficient change (effect e) showed a 
decline (in absolute terms) from -yz.1% of the total cost share 
change during 1968-69 to 1973-74 subperiod to -ZZ.9% during 1973- 
74 to 1978-79. The contribution of the interaction effect of 
factor price change and intermediate input coefficient change 
(effect f> was 6% during 1973-74 to 1978-79 which also showed an 
increase from the corresponding level of the first subperiod. 
Finally, the contribution of the last two interaction factors 
(effects g and h) during the second subperiod was insignificant 
and did not show much change from their levels during the first 
subperiod. 

Coming next to sectoral details, from Table 8.5 we see that 
during 1973-74 to 1978-79 inflation was particularly high in Oil 
and Gas (9) and in Petroleum Products (23) though as compared to 
price rises in these sectors during 1968-69 to 1973-74, in the 
second subperiod their price rises were lower. On the other hand. 
Sugar (12) experienced a decrease in its price by 23.5* in 1978- 
79 as compared to 1973-74. 

The contribution of the average factor price change (effect 
c) during 1973-74 to 1978-79 was 376* in Cash Crops (2), 196* in 
Other Crops (4), 151* in Sugar (12), 220* in Food Products 
excluding Sugar (13) and 163* of the total share change in Wool, 
Silk, Synthetic Textiles (17). In these sectors, on the other 
hand, the contribution of structural change in factor price 
effect (effect d) was significantly negative at -270.6* of the 
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total cost share change in Cash Crops (2), - 96 % in Other Crops 
<4>, -177% in Sugar <12). -103% in Food Products excluding Sugar 
(13) and -62% in Wool, Silk, Synthetic Textiles <17). That is, in 
these sectors factor prices grew below the average factor price 
during 1973-74 to 1978-79 while the factor price of all the other 
sectors increased above the average. For the entire economy the 
net impact of factor price change <i.e. components <c> and <d) 
together) was 104.6% of the total cost share change of the Indian 
economy during 1973-74 to 1978-79. In all sectors this net impact 
was positive and over 90% of the sectoral cost share changes 
except in Sugar (12) in which (c) and (d> together 
contributed -23.7% of the cost share change of this sector. 

Coming next to the sectoral details of the other components, 
from Table 8.3 it can be seen that the contribution of the 
effects of changes in primary input coefficients was very 
significant at 786% of the total cost share change in Sugar <12>. 
The average of this component for all sectors comes out to be 
3.4% for the entire economy during 1973-74 to 1978-79 as 
mentioned earlier. Again in Sugar <12> the contribution of 
changes in intermediate input coefficients is also very high 
at -98.3% of the total cost change in Sugar during the same 
period . 

Overall the four interaction components contributed -18.2% 
of the total cost share change in the Indian economy over the 

N 

period 1973-74 to 1978-79. The effect of interaction of factor 
price change and intermediate input coefficient change <effect 
f> is positive for almost all sectors. The interaction effect of 
factor price change and primary input coefficient change (effect 
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e) is very significant at -751.7^ in Sugar <12). In Food Products 
excluding Sugar (13) the contributions of the interaction effect 
of primary input coefficient change and intermediate input 
coefficient change (effect g> and the interaction effect of 
primary input coefficient change, intermediate input coefficient 
change and factor price change (effect h> are significant and 
show variations from the overall trend of these components 
observed for the Indian economy. The contribution of the former 

is 103.4* while that of the latter is -89.2* of the total cost 

/ 

share change in sector 13. This shows that the four main 
components (a.b.c.d) would have been affected by -18.2* of the 
total cost share change of the Indian economy and much more in 
sectors like Sugar (12) and Food Products excluding Sugar (13) 
during 1973-74 to 1978-79 if Forssell's formulations had been 
used for decomposing the cost share changes. 

The results of similar analysis conducted for the third 
subperiod 1978-79 to 1983-84 is shown in Table 8.4. Over this 
period of five years prices in the Indian economy were higher by 
67.3* in 1983-84 as compared to 1978-79. This was higher than the 
levels of inflation observed in the earlier two subperiods. 
During this period the price of the product of Plantation Crops 
(3) increased signicantly by 102*, that of Forestry and Logging 
(6) by 173*. Coal and Lignite (8) by 155*, Oil and Gas (9) by 
117*, Sugar (12) by 106*, Petroleum Products (23) by 99*. Coal 
Tar Products (24) by 118*, Cement (29) by 115*, Iron and Steel 
(31) by 96* and Railway Transport Service (41) by 93* in 1983-84 
as compared to 1978-79. The increase in the prices of Oil and 
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Figures in brackets show percentages. 

For Sector specifications see Table 5.1, Chapter 



Transport Service (42> and 2?6%‘ in Communication (4?>. Again 
these are the sectors in which the contribution of structural 
change in factor price effect on cost share change is significant 
and negative as can be seen from Table 8,4. That is, in these 
sectors factor prices increased below the average during 1978-79 
to 1985-84. 

The effects of changes in primary input coefficients on the 
cost share changes was significant and positive in sectors like 
Beverages <14>, Tobacco Products <19> and Cotton Textiles <16), 
while the contribution of the effect of changes in intermediate 
input coefficients was high and negative again in Tobacco 
Products (15) and Cotton Textiles (16) over the period 1978-79 to 
1985-84 as can be seen from Table 8.4. 

Finally, we see that the impact of the four interaction 
components (e,f,g and h) is small for almost all sectors of the 
Indian economy during 1978-79 to 1985-84. The effect of 
interaction of factor price change and primary input coefficient 
change (component e> is negative in almost all sectors. 

Before we conclude this section we will take a look at the 
trends of cost share changes for the entire period that is, 1968- 
69 to 1985-84 under study. The results of cost share analysis of 
the entire period is given in Table 8.5. Over this period of 
fifteen years, prices in the Indian economy increased by 266.5%. 
Changes in primary input coefficients contributed 1.7% of the 
total cost share change of the Indian economy, changes in 
intermediate input coefficients contributed 2.7%, changes in 
average factor price 88,1%, while structural changes in factor 
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» Figures in brackets show percentages. 

*♦ For Sector Specifications see Table >,1, Chapter >. 

Note i There may be some error in the results presented here on account of the 
1968-69 table being in a commodity x industry form. 
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price contributed 11 . 6 % of the total change. The four interaction 
factors together constituted -4^ of the total change of which the 
share of the interaction of factor price change and primary input 
coefficient change (effect e) was -10,5^ while that of factor 
price change and intermediate input coefficient change (effect f> 
was 6.9% in the total cost share change. 

The sectoral details of cost share change over the period 
1968-69 to 1983-84 reflect the same trends as observed for the 
three subperiods. From Table 8.5 it can be seen that price rises 
over the fifteen year period were very high in sectors like 
Forestry and Logging (6> with an increase of 794%, in Fishing (7) 
with 450%, Coal and Lignite (8> with 498%, Oil and Gas (9> with 
1743%, in Petroleum Products (23> with 1373% and in Coal Tar 
Products (24) with a price increase of 444% in 1983-84 as 
compared to 1968-69. 

The impact of changes in primary input coefficients is very 
high and different from the overall trend, in Electric, 
Electronic Machinery (37) with a share of 79% in its total cost 
share change. The effect of changes in intermediate input 
coefficients on cost share changes of most sectors is positive 
though small indicating the increase in the use of intermediate 
inputs (quantity) by most sectors. The effects of changes in 
average factor price of primary inputs (effect c) is high in Cash 
Crops (2), Iron Ore (10), Cotton Textiles (16), Wool. Silk, 
Synthetic Textiles (17), Electric, Electronic Machinery (37), 
Railway Transport Service (41) and in Communication (43). In 
these sectors the effect of structural change in factor price 
(effect d) on cost share changes is significantly negative 
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indicating a below average growth of factor prices of these 
sectors during 1968-69 to 1985-84. When components <c) and <d> 
are added together we get the effect of the actual change of 
factor prices on sectoral cost share changes. These two 
components together constituted more than 90^ of the total cost 
share changes of all sectors indicating that the major impetus to 
cost share changes of sectors over the period 1968-69 to 1985-84 
came from these components. 

The effect of interaction of primary input coefficient 
change and factor price change is negative in most sectors while 
that of the interaction of factor price change and intermediate 
input coefficient change is positive in most sectors during 1968- 
69 to 1985-84. As already mentioned the contribution of the 

interaction factors together on cost share changes is small for 

/ 

most sectors. The advantages of studying the effects of 
interaction factors separately from the effects of the factor 
price change, primary input coefficient change and intermediate 
input coefficient change have already been explained. 

The above analysis of cost share changes had to be conducted 
using the relative price concept because I-O tables do not 
provide a breakup of the value added vector into the quantity 
component (for example, number of persons employed per unit of 
output in each sector) and the price component (for example, wage 
rate and other factor prices). This factor may have caused some 
errors in the results presented in this chapter. 

8.5 SUMMARY 

This chapter was devoted to studying changes in the cost 
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shares of primary inputs per unit of final demand for the Indian 
economy over the period 1968-69 to 1983>-84. This analysis was 
based on the hypothesis that primary inputs are used in all 
industries, whose output is needed directly and indirectly for 
production of an element of final demand. The changes in cost 
shares of primary inputs over the period 1968-69 to 1985-84 were 
factored out into the effects of changes in the technology of 
using intermediate and primary inputs, of changes in average and 
structural prices related to the use of primary inputs and into 
the effects of four interaction factors. The total period was 
divided into three subperiods 1968-69 to 1975-74, 1975-74 to 
1978-79, 1978-79 to 1985-84 and the cost share analysis was 
conducted for the three subperiods as well as for the total 
period 1968-69 to 1985-84. 

The results showed that prices in the Indian economy 
increased by 266^ in 1985-84 as compared to 1968-69. Price rises 
were very high in sectors like forestry and logging. fishing, 
coal and lignite,^ oil and gas and in petroleum and coal tar 
products over the same period. 

Changes in average factor price was the most important 
factor affecting cost shares over the period 1968-69 to 1985-84. 
This factor constituted approximately 88X of the total cost share 
increase during the same period. Structural change in factor 
price constituted approximately 11* of the total change in cost 
shares. Together these two components made up more than 90* of 
the total cost share change of most sectors. The effect of 
changes in average factor price was very high in sectors like 
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cash crops, iron ore, textiles, electric, electronic machinery, 
railway transport service and communication. On the other hand, 
the structural change in factor price effect was significantly 
negative in these sectors indicating a below average growth of 
factor price of these sectors during 1968-69 to 198J-84. 

The contribution of other components on cost share change 
over the period under study were much smaller. Changes in primary 
input coefficients contributed 1.7* of the total cost share 
change while changes in intermediate input coefficients 
contributed 2.7* of the total change between 1968-69 and 1983-84. 
For almost all sectors the same trend for these two effects was 
observed. 

The four interaction factors together constituted -4* of the 
total cost share change. This impact was small for most sectors 
over the period 1968-69 to 1985-84. By separating the interaction 
factors we have the advantage of knowing exactly the effect of 
the four main components on total cost share changes. 

The three subperiods reflected the same trends as witnessed 
for the total period but with some variations. Of the three 
subperiods, price rise in the Indian economy was highest during | 
the third subperiod 1978-79 to 1985-84 during which prices rose 
by 67.5*. Price rises during the first and second subperiods were 
much smaller, the levels being 47.4* and 59* respectively. 

The following chapter concentrates on the second main 
objective of this study, that of studying the impact of 

I 

structural change on the economic growth of the Indian economy. 



CHAPTER 9 


ECONOMIC GROWTH AND STRUCTURAL CHANGE 

It was mentioned in chapter 2 that the twin ojectives of the 
present study are to analyse structural changes in the Indian 
economy over the period 1968-69 to 1985-84, and to study the 
relationship of such changes with the economic growth of the 
country over the same period. Chapters 5 to 8 were devoted to 
studying structural change in the Indian economy. In this chapter 
we take up the second objective. that is, we attempt to 
understand the interaction between change in the structure of the 
Indian economy and its economic progress. That is, we wish to 
examine how the structural change, which has been taking place in 
India over the period 1968--69 to 1985-84 and which was examined 
in preceding chapters, has affected the economic growth of the 
country. 

The importance of structural change in economic development 
has been recognised for some time. A number of studies in the 
development literature have accepted the strong general 
relationship between structural change and economic growth 
CKuznets<1968) , Chenery < 1 979 > , Yotopoulos and Nugent < 1 976 > D . The 
shift of employment and production from agriculture to other 
industries as development proceeds has been found to be a 
universal phenomenon. Gemmel 1 <1982) has studied the connections 
between development and the growth of the service sector which is 
another structural phenomenon of universal occurrence. There has 
also been a lot of research based on I-O analysis which examines 
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structural change in the economy but at a less aggregate 
industrial level. These studies compare structure and development 
between different countries Ce.g. Yotopoulos and Nugent < 1 97? ) ] or 
between different years in the same country Ce.g. Tilanus 
<1966)]. Some work on structure - development relationships has 
been done at the regional level also Ce.g. Baum, Munro and 
Schachter (1990)]. 

In this chapter we propose to study structure - growth 
relationships in the Indian economy using data stretching over 
the period 1968-69 to 1985-8A. The process of structural change 
should be such that it is conducive to rapid economic growth of 
the country. Since independence rapid economic growth has been a 
major objective of planning in India. This chapter aims at 
finding out whether the relationship between structural changes 
and economic growth of the Indian economy over the period under 
study has been significant or not. That is, whether the extent 
and direction of structural change taking place in the Indian 
economy has been favouring growth of the economy or not. 

This chapter has been divided into five sections. The 
methodology used for the analysis is described in section 9.1. 
Section 9.2 describes the structural changes in the Indian 
economy with the help of backward and forward linkages while the 
details of economic growth in the Indian economy over the period 
under study are chalked out in section 9.5. Section 9.4 explains 
the results of the structure - growth relationship analysis 
conducted wh i 1 e a summary of the chapter is presented in section 


9.5. 
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9 . 1 METHODOLOGY 

The aim is to study the relationship between structural 
change and economic growth of the Indian economy at the national 
level using data for the period 1968-69 to 1985-84 in this 
chapter. The I-O technique has been used alongwith the regression 
technique for this objective. Our approach is as follows: I-O 
coefficients, as explained in earlier chapters, identify an 
economy's industrial structure in detail and also the linkages 
between different industrial sectors. Changes in coefficients 
have been taken to represent changes in industrial structure and 
this provides the basis for the analysis of the relationship 
between structural change and economic growth. He use linkage 
measures as measures of structural change^, while we define 
economic growth as the real gross national product <GNP> of the 
country. The growth measures have been regressed on the linkage 
measures to find the relationship between growth and structural 
change in the Indian economy at the national level. 

9.1.1 Measuring Structural Change 

2 

According to Hirschman (1958) an industry has two types of 
linkages - backward and forward linkage. An industry's backward 
linkages are determined by its purchases of intermediate inputs 
from other industries while its forward linkages are determined 

1. Forrsell’s methodology as used earlier in chapter 5 focussed 
mainly on factoring out sources of structural change in output. 
Here we use linkages to show the total structural change in 
output that has been taking place in the Indian economy. 

2. The term linkage was originated by Hi r8chman<1958) although 
the concept dates from Rasmussen <1956). 
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by sales of it's product to be intermediate inputs for other 
industries. The propulsive character of a linkage comes into play 
by changes in the output in an industry creating increased demand 
for the products of other industries (backward linkages) and/or 
providing increased supply of product to be used as inteiiiit!uiai.c: 
inputs in other industries (forward linkages). For example, 
increased output in the paper industry will have a backward 
linkage effect to increase output in the forestry and chemical 
industries while increased output in the electric power industry 
will have a forward linkage effect to increase output in the 
machinery industries. 

Since the linkage concept is based on industrial 
interdependence the best way to calculate sectoral linkages is 
with the help of I-O tables. The measurement of linkages in 
an I-O framework have been made based on the Leonti ef technology 
matrix ( the matrix A ) or the Leontief inverse C the 
matrix(I-A) ^3. In this context three different approaches can be 
distinguished - the Chenery-Watanabe(3958) approach, the 
Yotopoulos-Nugent( 197?) approach and Rasmussen ' s ( 1 956 ) approach. 
Of these. Rasmussen’s approach is widely used as it has proved to 
be superior to the other two approaches oh several counts^. 

One point to be noted is that Rasmussen's linkage indices 
are based on the traditional demand driven Leontief model for 
calculating both backward and forward linkages. Though the 
Leontief model explains and measures backward linkages to quite a 

1, For a detailed review of the linkage approach refer to 
chapter 2, section 2.2.? and section 2.?. 
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great extent, it is grossly inadequate for measuring forward 

linkages. That is, Rasmussen's index suffers from a serious 

qualitative inconsistency in the evaluation of forward linkages 

< Jones , 1 976 > . In view of the drawback of the Leontief model, 

recent approaches for measuring forward linkages are based on the 

output approach (or the supply driven I -0 model). Originally 

developed by Augost i nov i cs <1970)\ as a method of structural 

analysis symmetrical to the traditional input approach, the 

supply driven I-O model has been proposed for linkage evaluation 

by Jones (1976) and more recently by Bulmer-Thomas (1982) to 

overcome the conceptual drawbacks of the Rasmussen technique. The 

application of the supply driven model in the field of forward 

linkages and key sector analysis have been very few [e.g. 

Augost i nov i cs (1970), Beyers (1976)1. Though there are some 

theoretical reservations against this model [Giarratani (1980), 

Oosterhaven (1981)1 it is argued that the supply side model can 

be safely used to indicate the strength of forward linkages 

(Oosterhaven , 1 988) . In India there are very few studies [e.g. 

Venkatrama i ah et al (1984), Saxena and Rath (1991)1 which have 

used the output approach for calculating forward linkages to date 

and inspite of its limitations the Leontief input approach (or 

2 

demand driven model) continues to be used for this purpose . 
In the following paragraphs we explain the indices that we 


1. The idea of output coefficients appears in a more or less 
developed form in the works of Ghosh (1958). In Augost i nov i cs ' 
(1970) work a systematic exposition of the output approach is 
given in parallel to the input approach. 

2. For a review of linkage analysis in India refer to chapter 2, 
sect i on 2 . 2 . 5 . 
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have used for measuring backward and forward linkages for the 
Indian economy both at the sectoral level and the national level. 

For the purpose of the present study backward and forward 
linkages have been estimated for the years 1968-69, 1975-74, 
1978-79 and 1985-84 using the I-O tables of these respective 
years. Backward linkages have been measured using the simple 
column multiplier (for overall backward linkage of the economy) 
and Rasmussen’s index (for sectoral backward linkages) applied to 
the traditional Leontief inverse while the forward linkages have 
been measured using the simple row multiplier (for overall 
forward linkage of the economy) and Rasmussen's index (for 
sectoral forward linkages) applied to the output or supply side 
i nverse . 

In the Leontief I-O model we know that the balancing 
equation is given as : 

X = (I-A)"^ F or - 9.1 

X = RF - 9.2 

where 

X is the vector of gross output levels 
F is the vector of final demand ^ 

A is the technical coefficient matrix and 
R is the Leontief inverse. 

In equation (9.1) A matrix is calculated as : 

A = Z(J()“^ - 9.5 

A 

where Z refers to the transaction matrix and X denotes a diagonal 
matrix of gross output levels. 

The elements of the Leontief inverse matrix R provide vital 
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information for estimating backward linkages. The backward 
linkage indes< Uj (for a certain sector j> formulated by Rasmussen 
can be defined as : 

n 

1/n X Rj j 
i = l 

Uj = , (j = 1.2 n> - 9.4 

2 n n 

1 /n X X R j j 

i=l j=l 

where Rj j refers to the ith row and jth column element of inverse 
R and n is the number of sectors. 

The numerator of index Uj in equation (9.4) denotes the 
average stimulus imparted to other sectors by a unit’s worth of 
demand for sector j and the denominator denotes the average 
stimulus for the whole economy when all final demands increase by 
unity. 

If Uj>l it indicates that sector j draws heavily on the rest 
of the sectors (leading to above average backward linkages) and 
vice versa if Uj<l. The index Uj is however, based on the method 
of averaging and consequently does not take into account the 
spread effects. A sector may be having a high value of backward 
linkage but may be drawing its inputs from one or a few 
industries. Rasmussen has, therefore supplemented this index with 
a measure of variation to reflect the degree of skewness of the 
input pattern. The following measure of variation, corresponding 
to the index of backward linkage has been put forward by 
Rasmussen : 


/ 
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<j = l,2 n) - 9.? 

n 

1/n X Rj j 
i=l 

A high value of Vj can be interpreted as showing that a 
particular sector j draws heavily on one or a few sectors and a 
low Vj as, an indication that the industry draws evenly on other 
sectors . 

High forward linkages occur when a sector's output is or 
could be used by many other sectors as an input; by expanding 
capacity in such a sector, inducements are provided to using 
industries which now have an incentive to expand output to take 
advantage of the increased availability of inputs. 

Next we will explain why the traditional Leontief model 
should not be used to measure forward linkages and also explain 
the output approach (or supply side approach) that we have 
adopted for measuring the same. 

If the Leontief inverse is used then the forward linkage 
measure would be the row sum of this inverse which in terms of 
Rasmussen's index becomes : 

Fj (say) 

The 
the ith 
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impact on sector i when final demand for all sectors increases by 
unity. If this impact is large, it suggests that increased 
investment in sector i would induce output increases in all using 
sectors as users take advantage of the increased availability of 
inputs. Unfortunately Fj is not a good measure of forward 
linkages. The assumption that final demand for all sectors 
increases by unity is misleading, since not all sectors are of 
equal importance in the structure of demand. With a large I-O 
table, a small sector (say }) which relies heavily on sector i 
for inputs will lead to a biased index of forward linkage for 
sector i. Capacity expansion in sector i based on this 'high' 
forward linkage might, therefore, have a disappointing impact on 
the overall rate of growth of the economy, because of the small 
size of (using) sector j. 

/ 

In view of this problem it is better to approach forward 
linkages from a different angle. According to Bulmer-Thomas 
(1982) the basic idea of forward linkage is to trace the output 
increases which occur or might occur in using industries when 
there is a change in the sector supplying inputs, just as with 
backward linkages we trace the output increases which occur in 
supplying sectors when there is a change in the sector using 
their outputs as inputs. Indices of backward linkages such as Uj 
measure the impact to some extent but indices of forward linkages 
such as Fj do not (Bulmer-Thomas, 1982). Therefore, forward 
linkages should be based on the supply side model which is 
discussed below. 

Consider an n sector I-O table. We can write the balance 
equations by summing down the columns as : 
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X* = i ’Z + V’ 


9.7 


where (') denotes a row vector. 

In equation 9.7 therefore. 

X' is a row vector of gross outputs 
Z is the transaction matrix 

V is a row vector whose elements show the value added in each 
sector and 

i* is the identity vector (row vector) 

Now when examining forward linkages, the crucial 
relationship is that between output of sector i and its uses by 
other sectors. If this relationship is fixed so that each sector 
distributes a fixed proportion of its output to other sectors, we 
get the output coefficient matrix. A*, as : 

A = (X) ■‘Z - 9.8 

That is, A is got by dividing the elements of each row of the Z 
matrix by the total output of that row sector. 

Therefore, we get : 

X’=X’A*+V' -9.9 

which gives the supply side (or output approach) I-O solution as: 

X' = V’CI-A*3~^ - 9.10 

Let the elements of (I-A > be denoted by R ij. Then equation 

(9.10) can be written as : 

X’ = V'R* - 9.11 

Suppose now that value added in the ith sector increases by 
unity. Because of the assumption of fixed output proportions this 
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will induce forward linkages throughout the economy as using 

sectors respond to the stimulus; the total increase in output for 

^ * 

the whole system is given by x i j .that is, the row sum of the 

* — 1 i ~ 1 

< I -A > matrix. 

Rasmussen's forward linkage index is therefore modified as 
follows : 


1/n z *^*i j 

j = l 

U- = , < i =1 , 2 . . . . , n) 

2 " " * 

1/n T X R i j 

i=l j=l 


- 9.12 


and the coefficient of variation corresponding to the forward 
linkage index Uj becomes : 


n 


n 


1/n-l X (R*ij - 1/n X R*ij)^ 

j=l j=l 


Vi = 


, <i= 1,2, “ 9.15 


n 


1/n X R 
j=l 


1 } 


This new measure of forward linkages (Uj) is quite different 
from the previous one (Fj), because it measures the forward 
linkage as the increase in the output of a 1 1 using industries 
rather than as the increase in the output of the (onej supplying 
industry which is actually the essence of forward linkages 
(Bulmer-Thomas . 1982). 

Thus Uj>l implies a sector with high (above average) forward 
linkages and vice versa if Uj<l. Vj shows the extent to which all 
using industries draw evenly on industry i . That is, a high Vj 
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indicates that one or a few sectors use the output of sector i 
while a low Vj shows that sector i supplies evenly to the other 
sectors . 

In section 9.2 which follows we describe the results of 
indices Uj, Vj, Uj and Vj for the 46 sectors of the Indian 
economy for all the four years under reference. Indices Uj and Uj 
show the strength of linkages while indices Vj and Vj show the 
diversity of linkages. The higher the value of Uj and Uj the 
higher are the linkages for any sector while relatively lower Vj 
and Vj are better for any sector since they show more evenly 
spread out linkages. 

Since we will be carrying out our analysis of structure 
growth relationship at the national level, not the industry level 
we need to develop linkage measures which are an aggregate of 
Uj's and Uj's of all 46 sectors in a particular year. In the 
following section 9.2 we describe linkages at the sectoral level 
in detail only in order to make a comparative investigation of 
structural changes across sectors for the four years under study. 

The overall linkage measure for the Indian economy for the 
purpose of this study has been computed by taking the average of 
linkage measures of all the 46 sectors of the Indian economy in a 
particular year. However the average of UjS (as computed above) 
always equals unity. The same is true for the average of UjS (as 
computed above) also. This is because Rasmussen's indices Uj and 
Uj do not compute the absolute value of linkages. Instead the 
linkage value of each sector (whether Uj or Uj) is a proportion 
of the mean value of the sum of all the elements of the (i-A) 


matrix. 
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Therefore. in order to compute the overall backward and 
forward linkages for the Indian economy we took recourse to the 
fol lowi ng : 

<a> The backward linkages for each sector were computed using 
the simple column multipliers that is, the column sums of the 
Leontief inverse matrices. R, of 1968-69. 1975-74, 1978-79 and 
1985-84. 

<b) The forward linkages for each sector were computed using the 
simple row multipliers that is, the row sums of the supply side 
inverse matrices, R , for each of the four reference years. 

(c) The overall backward linkage index (BL-t) of a particular 
year t for the Indian economy was then computed by taking the 
average of the backward linkages of all the sectors of that year 
as computed in (a). This measure has been calculated for all four 
years under study. 

<d) The overall forward linkage index <FL-t> of a particular year 
t for the Indian economy was similarly computed by taking the 
average of the forward linkages of all 46 sectors of that year as 
computed in <b) above. This measure has also been computed for 
the four years under study - 1968-69, 1975-74, 1978-79 and 1983- 
84. 

9.1.2 Measuring Economic Growth 

For the purpose of the present analysis we take real Gross 
National Product (GNP) as the measure of economic growth. In this 
case also we computed GNP by sectors as well as the overall GNP 
of the Indian economy for the four reference years. To compute 
the same we again took the help of the I-O tables for the years 
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1968-69, 1975-74, 1978-79 and 1985-84. As in the case of sectoral 
linkages we have computed GNP (or gross value added, GVA) by 
sectors in the following section 9.5 in order to see the 
contribution of each sector in India’s economic growth in the 
four different years as well as the variation in GNP (or GVA) 
across sectors. 

To study the structure - growth relationship at the national 
level (which is the main objective of this chapter) however, we 
need to compute the overall real GNP as a measure of economic 
growth for the four years under study. This has been done by 
taking the sum of GVA (at constant 1985-84 prices) of all sectors 
of a particular year. In the next subsection we specify the 
regression model that has been used to study the relationship 
between structural change and economic growth. 

9.1.3 Linkage Measures And Economic Growth 

Me are interested in studying whether higher^ linkages are 
associated with economic growth over time or not. More concisely, 
we wish to find out whether the variety of backward and forward 
linkages are associated with economic growth of the country. That 
is, the objective of this subsection is to present a model to 
analyse the effect of structural change in India on the economic 
growth of the country over time. In order to study this 
relationship overall real gross national product (GNP) is 
regressed on overall backward linkage index (BL) and on the 
overall forward linkage index (FL) separately. To study the 
structure - growth relationship a linear specification of the 
regression models is proposed. The models are as follows s 
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GNIPt = a + b (BL^) t u 

GNPt = c + d <FLt) + V 


- 9.14 

- 9.1? 


where GNP^ is the overall gross national product 
economy in period t, BL^ is the overall backward 
Indian economy in period t and FL't is the overall 
measure of the Indian economy also in period t. u 
the random disturbance terms. 

The estimation of the above regression 
equations <9.14) and (9.1?)] has been done by 
method. 


of the Indian 
linkage of the 
forward linkage 
and V represent 

models Ci.e. 
using the OLS 


9.2 LINKAGE MEASURES FOR INDIA 

We calculated the six linkage measures <i.e., Uj, Uj , Vj, 
Vj. BL and FL> for India for the four years - 1968-69, 1973-74, 
1978-79 and 1983-84, for which the I-O tables exist. Indices Uj, 


Uj , 

Vj and Vj have 

been calculated 

for 

each 

of the 

46 sectors 

i n 

the 

I-O tables. 

Indices BL and 

FL 

have 

been 

calculated 

as 


measures of backward linkage and forward linkage for the overall 
Indian economy for each of the four years under study. Tables 9.1 
and 9.2 give the overall and sectoral backward and forward 
linkages for the four reference years. Table 9.1 gives the 

I 

backward linkages for 1968-69, 1973-74, 1978-79 and 1983-84 while 
Table 9.2 gives the supply side forward linkages for these four 
years. 

From Table 9-1 it can be observed that sectors with high 
values of backward linkage index Uj <top ten) for the year 1968- 
69 are in order of ranking : Electric, Electronic Machinery 



Tabu 9,1 I SIDE MU-TIPLIERS FOR 1968 - 69 , 1979 - 74 . 1978-79 Pm 1989-84 
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(sector >7). Pesticides. Drugs, Other Chemicals (28), Wool. Silk. 
Synthetic Textiles (17). Fertilisers (26). Food Products 
excluding Sugar <!?>. Other Machinery (36), Rubber and Plastic 
Products (22) , Cotton Textiles (16), Beverages (14) and Transport 
Equipment and Miscellaneous Manufacturing (38). 

For the year 1973-74 the top ten sectors on the basis of 
ranking of index Uj are : Electric, Electronic Machinery (37), 
Wool, Silk, Synthetic Fibre Textiles (17), Sugar (12), Food 
Products excluding Sugar (13), Agricultural Machinery (34), Other 
Basic Metal Industry (32), Other Machinery (36). Leather and 
Leather Products (21), Transport Equipment and Miscellaneous 
Manufacturing (38) and Pesticides, Drugs, Other Chemicals (28). 
For the year 1978-79 these sectors in order of ranking are : 
Agricultural Machinery (34), Electric, Electronic Machinery (37), 
Cotton Textiles (16), Fertilisers (26), Wool, Silk, Synthetic 
Fibre Textiles (17), Pesticides, Drugs, Other Chemicals (28), 
Food Products excluding Sugar (13>. Other Machinery (36>, 
Transport Equipment and Miscellaneous Manufacturing (38) and 
Leather and Leather Products (21). 

For the year 1983-84 the top ten sectors on the basis of 
ranking of Uj are ; Coal Tar Products (24), Iron and Steel (31). 
Agricultural Machinery (34), Food Products excluding Sugar (13), 
Fertilisers (26), Other Basic Metal Industry (32), Machinery for 
Food and Textile Industry (35), Basic Heavy Chemicals (25), 
Pesticides, Drugs, Other Chemicals (28) and Wool, Silk, Synthetic 
Fibre Textiles (17). 

Thus, over the period 1968-69 to 1983-84 we see that there 
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have been some changes in the sectors with high values (top ten) 
of backward linkage index Uj. Coal Tar Products (24), Iron and 
Steel (51), Food and Textiles Machinery (55) and Basic Heavy 
Chemicals (25) have emerged as key sectors (from the point of 
view of backward linkage only) in 1985~84 as compared to earlier 
years. On the other hand, sectors like Beverages (14), Rubber and 
Plastic Products (22) and Sugar (12) do not feature in the top 
ten sectors in 1985-84 as compared to 1968-69 and 1975-74. 

Thus, overall we see that the top ten sectors from the point 
of view of backward linkage only, over the period 1969-69 to 
1985-84, comprise the major groups of chemicals, machinery, metal 
product industry. textiles and manufactured food products 
industry. 

Similarly from Table 9.2 it can be seen that sectors with 
high values of forward linkage index Uj (top ten) for the year 
1968-69 in order of ranking are : Crude Petroleum, Natural Gas 
(9), Other Basic Metal Industry (52), Basic Heavy Chemicals (25), 
Other. Minerals (11), Coal and Lignite (8), Fertilisers (26), Coal 
Tar Products (24), Electricity, Gas, Water Supply (40), Paper and 
Paper Based Industry (20) and Iron and Steel (51). 

Comparing the top ten sectors (from the point of view of 
forward linkages only') of 1968-69 with those of the succeeding 
years we find that there is virtually no change in the trend 
observed in 1968-69. That is, the order of ranking of sectors on 
the basis of index Uj is almost the same in all the four years 
under study. 

For a better understanding of the sectoral results presented 
in Tables 9.1 and 9.2 we computed simple rank correlation 
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coefficients between Ujs and UjS, between UjS and Vjs and also 
between UjS and Vjs. 

i 

On the whole, the rank correlation coefficient between Uj 
and Uj of 1968-69 is -0.0945. for 1975-74 it is -0.2582, for 
1978-79 it is -0.0797 while for 1983-84 this figure is 0.1438. 
This implies that sectors with high backward linkages are not the 
ones with high forward linkages for the Indian economy in all the 
four years under study. But it can be , seen that the rank 

correlation coefficient between Uj and Uj is showing an 
increasing trend (though small) from 1973-74 onwards which is a 
reflection of the development of our country. 

Another important trend observed (as can be seen from Tables 
9.1 and 9.2) is that sectors with high values of Uj and Uj have 
relatively low values of Vj and Vj respectively. The rank 

correlation coefficient between Uj and Vj for 1968-69 is -0.9278 
while for 1973-74 it is -0.8506. In 1978-79 it is -0.9149 while 
in 1983-84 this coefficient is -0.8584. Similarly the rank 

correlation coefficients between Uj and Vj for 1968-69, 1973-74, 

1978-79 and 1983-84 are -0.9692, -0.9756, -0.9599 and -0.9581 
respectively. 

The negative correlation between Uj and Vj implies that the 

larger the backward linkage inducement of a particular sector, 

the smaller is the internal variability of the structure of the 

inducements over the other sectors. In other words, the high 

backward linkage effects are well spread out over the rest of the 

sectors that receive the inducements. On the other hand, sectors 

1 . The rank correlation coefficients have been computed from the 
data presented in Tables 9.1 and 9.2. 


271 


coefficients between Ujs and UjS, between UjS and VjS and also 
between UjS and Vjs. 

i 

On the whole, the rank correlation coefficient between Uj 
and Uj of 1968-69 is -0.0945. for 1973-74 it is -0.2582. for 
1978-79 it is -0.0797 while for 1983-84 this figure is 0.1438. 
This implies that sectors with high backward linkages are not the 
ones with high forward linkages for the Indian economy in all the 


four years 

under study. 

But it can 

be , seen 

that the rank 

corre lat i on 

coef f i c i ent 

between Uj 

and U j 

is showing an 


increasing trend (though small) from 1973-74 onwards which is a 
reflection of the development of our country. 

Another important trend observed (as can be seen from Tables 
9.1 and 9.2) is that sectors with high values of Uj and Uj have 
relatively low values of Vj and Vj respectively. The rank 
correlation coefficient between Uj and Vj for 1968-69 is -0.9278 
while for 1973-74 it is -0.8506. In 1978-79 it is -0.9149 while 
in 1983-84 this coefficient is -0.8584. Similarly the rank 
correlation coefficients between Uj and Vj for 1968-69, 1973-74. 

1978-79 and 1983-84 are -0.9692, -0.9756. -0.9599 and -0.9581 
respect i vely . 

The negative correlation between Uj and Vj implies that the 

larger the backward linkage inducement of a particular sector. 

the smaller is the internal variability of the structure of the 

inducements over the other sectors. In other words. the high 

backward linkage effects are well spread out over the rest of the 

sectors that receive the inducements. On the other hand, sectors 

1. The rank correlation coefficients have been computed from the 
data presented in Tables 9.1 and 9.2. 


272 


with small inducements have their inducements rather concentrated 
on a few eectorg sq that the beneficiaries of these effects are 
few in number . S imi 1 ar 1 y , sectors with a high value of Uj have a 
relatively low value of V| (as is observed from their rank 
correlation coefficients). In other words, the larger the forward 
linkage effects of a sector, the more likely it is that the 
effects are spread out evenly over the rest of the using sectors. 

Having analysed the linkages at the sectoral level we wish 
to see the overall trend of both backward and forward linkages 
for the entire economy over the period under study. 

From Table 9.1 we see that the overall backward linkages (as 
measured by index BL) for the whole economy are 1.801796, 
1.814429, 1.912606 and 1.945702 for 1968-69, 1975-74, 1978-79 and 
1985-84 respectively. 

Similarly from Table 9-2 it can be seen that the overall 
forward linkages (as measured by index FL> for the entire Indian 
economy are 2.154577, 2.287054, 2.298719 and 2.191519 for 1968- 
69. 1975-74, 1978-79 and 1985-84 respectively. 

Thus, a comparison of indices BL and FL over the years under 
study indicates that while index BL shows a consistent increasing 
tendency this is not so with index FL. Index FL shows an 
increasing tendency from 1968-69 to 1978-79 but then declines 
drastically in 1985-84. 

9.5 ECONOMIC GROWTH OF INDIA 

In this section we examine the contribution of each of the 
46 sectors in the economic growth of the country for the years 
1968-69, 1975-74, 1978-79 and 1985-84 and also examine the growth 
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rate in GNP of each sector and the total economy in the 
Bubperiods 1968-69 to 1975-74, 1975-74 to 1978-79, 1978-79 to 
1985-84 and also over the total period 1968-69 to 1985-84. 

Table 9.5 shows the structure of GNP of India for the four 
periods under study together with the corresponding overall and 
sectoral growth rates. 

From Table 9.3 it can be seen that over the period 1968-69 
to 1985~84 the share of agriculture sectors (i.e. sectors 1, 2, 
5, 4) in total GNP fell significantly from 58.9 percent in 1968- 
69 to 27.9% in 1985-84. Each of the agriculture sectors - that 
is. Food Crops (1), Cash Crops (2), Plantation Crops (5) and 
Other Crops <4) shows a declining trend in their GNP shares over 
the fifteen year period. Of the other primary sectors only Animal 
Husbandry <5), Crude Petroleum and Natural Gas (9) and Other 
Minerals (11), show a slight increase in their shares from 1968- 
69 to 1985-84. On account of the decline in the shares of most 
sectors comprising the primary sector (sectors 1 to 11), its 
share in total GNP fell drastically from 58.6% in 1968-69 to 59% 
in 1985-84. 

On the other hand, the service sectors' (sectors 41 to 46) 
share in total GNP rose from 51.0% to 58% of the total GNP from 
1968-69 to 1985-84. Of the service sectors. Other Transport 
Service, Storage and Warehousing (42), Banking and Insurance 
(45), and Other Services (46) show a significant increase in 
their shares over the same period. These changes reflect 
differences in the growth rates of the primary and service 
sectors. The average annual growth rate of GNP during 1968-69 to 
1985-84 for all the primary sectors except Animal Husbandry (5) 
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Sector 
No . * 

Contribution in 

TotalGNP<%) 

Average 

n X 

Annual Growth Rate 

Product i on<%> 

68-69 

73-74 78-79 

83-84 

U T 

68-69to 

73-74 

73-74to 

78-79 

78-79to 

83-84 

68-69 to 
83-84 

1 . 

18.8 

18.9 

14.4 

13.4 

2.9 

-1 .4 

3.6 

1.7 

2. 

5.4 

5.8 

4.3 

4.0 

4.4 

-2.1 

3.7 

2.0 

5 . 

1.6 

2.1 

1.3 

1.0 

8.7 

-4.9 

-0.5 

0.9 

4. 

13.1 

11.9 

10.4 

9.5 

0.9 

1 .4 

5.2 

1.8 

5. 

4.9 

3.5 

5.0 

5.3 

-3.8 

11 .8 

6.4 

4.6 

6 . 

3.5 

2.0 

1.7 

2.2 

-8.1 

1 .0 

10.2 

0.7 

7. 

1.1 

1 .1 

1 .0 

0.8 

2.1 

2.0 

0.4 

1 . 5 

8. 

1.2 

1 . 0 

1.0 

0.9 

-1.7 

5.0 

3.4 

2 . 2 

9. 

0.7 

0.4 

0.6 

1.4 

-6.3 

10.5 

25.6 

9.1 

10. 

0.1 

0.1 

0.1 

0.1 

11.1 

1 .6 

6.7 

6.4 

11 . i 

0.2 

0.2 

0.3 

0.4 

0.9 

12.2 

10.2 

7.6 

12. 

0.5 

0.002 

0.7 

0.4 

-65.3 

225.6 

-8.5 

1 . 1 

13. 

0.8 

0.5 

1.2 

0.8 

-5.8 

23 .4 

-2.3 

4.3 

14. 

0.4 

0.04 

0.04 

0.1 

-53.4 

3.6 

29.2 

-3.8 

15. 

0.4 

0.3 

0.1 

0.4 

-3.2 

-10 .7 

29.9 

4.0 

16. 

1.3 

1.3 

0.9 

1.9 ! 

3.8 

-4.4 

22.4 

6.7 

17. 

0.1 

0.2 

0.4 

0.7 

11.4 

17.0 

18.9 

15.7 

18. 

0.7 

0 . 6 

1.2 

1.3 

0.9 

17.2 

7.5 

8.3 

19. 

0.5 

0.7 

0.6 

0.4 

8.9 

0.02 

-3.7 

1.6 

20. 

0.4 

0.6 

0.5 

0.6 

13.2 

2.6 

5.6 

7.0 

21 . 

0.4 

0.3 

0.2 

0.2 

-3.1 

-6.8 

13.1 

0.7 

22. 

0.4 

0.4 

0.3 

0.4 

3.8 

-2.3 

10.4 

3.9 

23. 

0.7 

0.3 

0.1 

0.2 

-16.8 

-8.9 

17.5 

-3.8 

24. 

0.1 

0.1 

0.1 

0.02 

17.0 

-5.1 

-20.6 

-4.1 

25. 

0.2 

0.3 

0.4 

0.3 

12.2 

8.0 

-4.3 

5.1 

26. 

0.1 

0.1 

0.1 

0.3 

17.9 

5.6 

23.0 

15.2 

27. 

0.1 

0.1 

0.1 

0.1 

3.9 

3.2 

5.6 

4.9 

28. 

0.1 

0.7 

0.6 

1.1 

46.1 

0.6 

18.4 

20.3 

29. 

0.3 

0.3 

0.2 

0.5 

4. 3 

-0.9 

10.4 

4.5 

30. 

0.6 

1 .4 

1.9 

0.7 

21 . 9 

10.9 

-13.5 

5.4 

31 . 

1 .4 

1.4 

1.6 

1.1 

2.4 

7.0 

-2.0 

2.4 

32. 

0.2 

0.1 

0.2 

0.1 

-14.6 

17.1 

-1 .7 

-0.6 

33. 

0.6 

0.8 

0.4 

0.7 

8.0 

-7.0 

15.5 

5.1 

34. 

0.2 

0.1 

0.1 

0.1 

-0.9 

-13.2 

20.3 

1.2 

35. 

0.2 

0.2 

0.2 

0.1 

4.2 

7.3 

-4.7 

2.1 

36. 

0.2 

0.5 

0.6 

0.7 

19.1 

6.0 

11.2 

12.0 

37. 

0.03 

0.4 

0.4 

0.9 

72.3 

3.7 

25.0 

30.7 

38. 

1.1 

1.4 

1.3 

2.2 

9.1 

1.8 

17.1 

9.1 

39. 

5.2 

4.4 

5.2 

5.0 

-0.6 

7.9 

4.3 

3.8 

40. 

1.0 

1.4 

1.5 

1.8 

8.6 

5.5 

9.6 

7.9 

41 . 

1.2 

1.4 

1.5 

1 ,2 

5.9 

6.5 

0.3 

4.2 

42. 

1.8 

2.3 

2.8 

5.5 

7.6 

9.1 

9.3 

8.7 

43. 

0.5 

0.5 

0.6 

0.7 

5.4 

6.8 

8.9 

7.0 

44. 

12.1 

13.0 

15.9 

12.1 

4.5 

8.4 

-0.3 

4.1 

45. 

1.9 

2.4 

3.2 

3.1 

7.3 

10.7 

4.4 

7.5 

46. 

13.5 

14.4 

14.8 

17.4 

4.1 

4.7 

8.6 

5.8 

Total 

100.0 

100.0 100.0 

100.0 

2.85 

4.14 

5.13 

4.04 


* For Sector Specifications see Table 5.1, Chapter > 
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and Minerals (9,10,11) is less than while for most of the 
service sectors this growth rate is much higher around 6 - 6 %. The 
most important exception in the primary sector category is Crude 
Petroleum and Natural Gas (9) which showed an average annual 
growth rate of 9 . 1 % during the fifteen year period under study. 
This might be due to the substitution of oil and gas for other 
energy sources in various production processes. For example. Coal 
and Lignite (8) shows a much lower growth rate of only 2.2^ 
during the period 1968-69 to 1983-84, 

The secondary sector (sectors 12 to 40) also shows an 
increase in its share in total GNP from 18.4% in 1968-69 to 23% 
in 1983-84. Of all the secondary sectors, those which show a very 
high annual average growth rate over the period under study are 
Electric, Electronic Machinery (37) with a growth rate of 30.7% 
annually. Pesticides, Drugs and Other Chemicals (28) with 20.3%, 
Wool, Silk, Synthetic Textiles (17) with 1 3 . 7%, Fert i 1 i sers (26) 
with 13.2%, Other Machinery (36) with 12.0%, Transport Equipment 
and Miscellaneous Manufacturing (38) with 9.1% and Cotton 
Textiles (16), Jute, Hemp, Mesta, Other Textiles (18), Paper 
(20), Electricity, Gas and Water Supply (40) with annual average 
growth rates ranging from 6 to 8% over the period 1968-69 to 
1983-84. These are also the sectors which show a relatively high 
increase in their GNP shares in 1983-84 as compared to 1968-69. 
The other secondary sectors show an average annual growth rate of 
less than 3% and also show either some decline or a constant 
share in GNP over the period 1968-69 to 1983-84. 

Thus, among the secondary sectors there is a shift in favour 
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of chemicals, machinery, transport equipment, manufacturing, 
textiles and electricity, gas & water supply sectors as can be 
seen from their GNP growth rates and increasing GNP shares over 
the period 1968-69 to 1983-84. 

Overall we see that total GNP grew at an average annual 
growth rate of Z.9% between 1968-69 and 1973-74. Over 1973-74 to 
1978-79 the growth rate of total GNP was 4.1%, it was 5.1% per 
annum over the subperiod 1978-79 to 1983-84 while over the total 
period 1968-69 to 1983-84 the average annual growth rate of total 
GNP was 4.04%. 

9.4 ECONOMIC GROWTH AND STRUCTURAL CHANGE : REGRESSION RESULTS 

The objective of this section is to assess the importance of 
structural characteristics of the Indian economy in determining 
the economic growth of the country. That is, we wish to study 
whether Indian economic growth will be encouraged by the extent 
to which Indian industries buy inputs from (i.e. backward 
linkages) and sell output to (i.e. forward linkages) a large 
number of other industries. 

The regression results describing the relationship between 

overall GNP and overall backward linkages and between overall GNP 

and overall forward linkages are reported in Table 9.4. The 

results indicate that the backward linkage index BL is 

significantly related, with the expected positive sign, to GNP of 

the country. The regression results performed very well in this 

case. The coefficient of backward linkage <BL) is highly 

significant both according to t value and according to the 

2 

coefficient of determination (i.e. R ). 90 percent of the 
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variation in GNP is explained by the regression model (i.e. GNP 
on BL > . 

On the other hand, we see that the overall forward linkage 
index FL has a weak positive effect on overall GNP. The 
coefficient of determination <R > and t value show that the 
coefficient of forward linkage <FL> is not significant. That is, 
the regression results did not perform well in the case of 
forward linkages. This result is surprising. It implies that 
industrial development in India greatly increased the output of 
steel, crude petroleum, natural gas and chemicals -but expanded 
supply of these products did not stimulate expansion in the wide 
range of industries which use them as inputs. 

Baum, Munro and Schachter (1990) have found similar 
relationships both in the case of backward linkages (i.e, a 
strong positive relationship with GNP> and forward linkages (i.e. 
an insignificant positive relationship with GNP> for Southern 
Italy. One reason which they give for the poor performance of the 
forward linkage index is that forward linkages have measurement 
problems and the nature of their general development stimulus is 
less clear than for backward linkages. This might be an 
explanation of the poor performance of forward linkage index FL 
in the case of India also, as shown in Table 9.4. 

The limitation of the above regression analysis is that 
measuring structural change by I-O measures precluded the 
inclusion of other structural change variables (for example, 
level of urbanisation, employment by industrial sectors etc.) in 
the equations. Another limitation is the small size of the sample 
considered for the above time series analysis. 


/ 
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Table 9.4 

Linkage Regression Results 


I. Regression of GNP on Backward Linkage <BL) 


GNPt = -77616475.9 + 48924553.5 BLt . R^ = 0.90 

(11472897.1)* 

II. Regression of GNP on Forward Linkage (FL> 

GNPt = 3570256.5 + 4582980.8 FLt . R^ = 0.01 

(52576510.8) 

* The figures in parentheses show standard error of coefficients. 


9 . 5 SUMMARY 

In this chapter the structure - growth relationship in the 
Indian economy at the national level was examined using data 
stretching over the period 1968-69 to 1985-84. Structural change 
was measured using linkage measures while economic growth was 
measured as the real GNP of the country. The basic hypothesis was 
that economic growth of the country would be associated with the 
backward and forward linkages existing in the economy. The growth 
measures were regressed on the linkage measures to find the 
relationship between growth and structural change in the Indian 
economy. The linkage measures and the growth measures were also 
analysed at the sectoral level over the period 1968-69 to 1985-84 
to study the variations across sectors. 

The results showed that the most important sectors ffom the 
point of view of backward linkages over the period under study 
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comprised the major groups of chemicals, machinery, metal product 
industry, textiles and manufactured food product industry. On the 
other hand, the most important sectors from the point of view of 
forward linkages over the same period consisted of the major 
groups of oil and gas, minerals, chemicals, electricity. gas, 
water supply, iron and steel, paper, coal tar products and basic 
metal industry. 

Some other trends observed showed that sectors with high 
backward linkages were not the ones with high forward linkages 
also, for the Indian economy over the period under study, and 
sectors with high linkages (whether backward or forward) had 
their linkage effects well spread out over the rest of the 
sectors . 

The overall backward linkage measure for the Indian economy 
showed a consistent increasing tendency over the period 1968-69 
to 1985-84 but the overall forward linkage measure increased only 
from 1968-69 to 1978-79, then declined drastically in 1985-84. 

The analysis of sectoral GNPs over the period 1968-69 to 
1985-84 showed that the share of the primary sector in total GNP 
fell significantly while those of the secondary and tertiary 
sectors increased. The average annual growth rate of GNP for the 
Indian economy was approximately A% over this period. 

The regression results describing the relationship between 
overall GNP and overall backward and forward linkages showed that 
GNP was significantly related to measures of backward linkage but 
not to measures of forward linkage indicating that economic 
growth in India is encouraged by the extent and pattern in which 
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Indian industries buy inputs from other industries <i.e. backward 
linkages) but not by the extent and pattern in which they sell 
outputs to other industries <i.e. forward linkages). The poor 
performance of the forward linkage index may be due to 
measurement problems associated with forward linkages and due to 
less clarity about the nature of their general development 
stimulus as compared to backward linkages. 



CHAPTER 10 


SUMMARY AND CONCLUSIONS 

10.1 THE PERSPECTIVE OF THE STUDY AND MAJOR FINDINGS 

The primary focus of this study has been an analysis of <i> 
structural change in the Indian economy over the period 1968-69 
to 1985-84 and (ii> the relationship between structural change 
and growth in the Indian economy. The term structural change has 
been used to refer to changes in the production structure, 
changes in the employment structure, changes in costs (or prices) 
and changes in the technology used in production processes. Most 
of the analyses presented in this study have been carried out 
within the context of the static, open, Input-Output model. The 
Input-Output (1-0) model is essentially a simplified model of 
production which takes into account the interdependencies among 
producing sectors in the economy. I-O tables provide the most 
comprehensive measurement of economic structure. Hence the I-O 
model is ideally suited for such studies. 

For rapid economic development of India a comprehensive 
strategy has to be evolved which needs efficient planning. The 
first requirement of such planning is to understand the structure 
of the economy. The present study is an effort in this direction. 

This study has used the Indian I-O tables of 1968-69, 1975- 
74, 1978-79 and 1985-84 in an attempt to provide a comprehensive 
analysis of structural change and growth in the Indian economy. 
The analysis has been conducted for three subperiods viz. 1968-69 
to 1975-74, 1975-74 to 1978-79, 1978-79 to 1985-84 as well as for 
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the total period 1968-69 to 1981^-84. Before these analyses were 
made, however, a number of adjustments were required to improve 
the comparability of the data. First, the 1968-69, 1973-74 and 

^"0 tables were rebased from current factor prices to 
1983-84 factor prices. 1983-84 was chosen as the base year for 
prices in these exercises as it was the most recent year analysed 
for the purpose of this study and required no adjustments to be 
made to the 1983-84 table. Next, certain sectors were aggregated 
to reduce these tables to a standardised 46 sector 
classification. Inspite of these adjustments, a certain degree of 
incomparability remains and the results of this study must be 
interpreted with appropriate caution. 

The study analysing the interindustry data of the period 
1968-69 to 1983-84 apparently gives the look of an exercise in 
economic history of the recent past. But it should be remembered 
that the latest I -0 data available for the Indian economy is for 
the year 1983-84 which was published only in late 1990. However, 
the orientation of the present study is to bring together and 
empirically test the methodology of analysis of structural change 
in the I-O framework by using the available Indian I-O tables. 

That is. the two strands viz. methodology and empirics run side 

> 

by 'side throughout the study equally importantly. Though of the 
recent past, the results of the study are important in itself and 
also because of the importance of the said time vintage <i.e. 
1968-69 to 1983-84) when the economy witnessed quick changes in 
government, two oil price shocks and the advent of 
liberalisation. Besides this, the importance of the said time 
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period also emanates from the fact that it covers the Fourth, 
Fifth and most of the Sixth Plan periods of the Indian economy. 

Structural change has been studied by an analysis of changes 
in output, technology, employment and prices. Before each of 
these aspects were taken up, an overall comparison of the four 
constant price I-O tables was presented in Chapter 4 which showed 
that the database in the I-O tables is consistent with that of 
National Accounts Statistics. This overall comparison was based 
on highly summarised I-O tables of the four reference years and 
involved an analysis of overall changes in final demand and 
intermediate demand and overall changes in the distribution of 
outputs and inputs. 

The results showed that government consumption <GFCE>, gross 
investment <GI), export (EXP> and import (IMP) categories of 
final demand increased gradually while private consumption (PFCE) 
declined sharply as a percent of total final demand over the 
period 1968-69 to 1985-84. Intermediate demand increased as a 
proportion of total domestic output signifying the technological 
development of the Indian economy over the period under study. 
There are two ways to anticipate the effect of technological 
change on the requirements of intermediate outputs. On the one 
hand, if technological change is to be considered technological 
progress. it should result in a reduction in inputs required to 
produce a given output. On the other hand, the implemention of 
new technologies may enhance industrial specialization and 
actually result in an increase in intermediate deliveries 
required to produce a given output. An increase in intermediate 
deliveries resulting from increased specialization does not in 
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itself imply an increase in the level of inputs employed by an 
industry. In fact, in terms of costs, increased specialisation is 
generally associated with a reduction in costs through increased 
efficiency and economies of scale in production. I-O conventions, 
however, generally exclude transactions involving commodities 
produced and consumed in the same enterprise from the I— 0 
accounts. For this reason, an increase in specialization will 
actually appear in these data as an increase in the deliveries of 
inputs to a given industry. Following this explanation it can be 
thus interpreted that due to technological advancement, the 
proportion of intermediate demand in the total output increased 
for the Indian economy. On the other hand, the GVA to output 
ratios declined over the same period. An analysis of 
interindustry output supply, besides other things, showed a 

significant decrease in the intermediate use of services in the 

( 

secondary sector as against an increase in the use of services by 
the tertiary sector itself. The GVA as a percent of total GVA 
showed a decline in the primary sector and an increase in the 
secondary and tertiary sectors reflecting the changing structure 
of the Indian economy in favour of the latter two sectors. An 
analysis of the distribution of final demand among its components 
showed that PFCE accounted for almost the entire final use of the 
primary sector, PFCE and GI almost equally constituted most of 
the final use of the secondary sector while 90^ of the total 
final use of the tertiary sector was accounted by PFCE and GFCE 
together over the period under study. These findings are in 
accordance with the characteristics of the three sectors. 
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The first issue to be investigated in detail in this study 
was the issue of the changing structure of output in the Indian 
economy and the components of such change. Three exercises were 
performed in investigating this issue. In the first exercise, the 
changing structure of producing sectors was analysed in terms of 
changing shares of each of the 46 sectors in the total output of 
the economy. In the second exercise, the sources of growth of 
output were identified and measured. The sources of output growth 
measured the contribution of factors like changes in I-O 
relations, average growth of final demand (or changes in the 
level of final demand), changes in the composition of final 
demand and changes in the interaction (of final demand change and 
I-O coefficient change) factor to output growth. Guill (1979) 
mentions that changes in I-O relations and changes in final 
demand are interrelated. In his words - 'although these elements 
of change are, in fact, interrelated, these interrelationships 
could not be identified within the context of the I-O model' 
(Guill, 1979, pp 284). However in our study we make it possible 
to measure this interrelationship between final demand change and 
I-O coefficient change. This component of output growth has been 
called the interaction factor. The final exercise analysed the 
contribution of separate demand factors like private consumption, 
government consumption, gross investment, exports and imports to 
output growth over the period under study. 

The results showed that the structure of Indian production 
diverted from agriculture to industry, especially to heavy 
industry and to services over the period 1968-69 to 1985-84 and 
of all the components, average growth of final demand effect was 
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the most significant -factor affecting the i ncr^ease in output. The 
average growth of final demand component viaLS anaJ/sed to show the 
effect or> output assuming that the final cJemand of all sectors 
had been girowing at an average growth rate and technology had 
remained unchanged. But in actuality -Final demand of all sectors 
does not grow at the average rate. That is , the final demand of 
some sectors increases above the average growth rate while that 
of some sectors grows below the average grci#thi rate. The impact 
of deviations of final demand of sectors Frorm the average growth 
rate. on output increase over the period 1566-6? to 1983-84 was 
shown by the effect of change in the composit ion of final demand 
component of output growth. The effects of changes in the 
composition of final demand showed a decline in the demand of the 
output of traditional industries like agx'i cu Iture , fishing, 
beverages, tobacco, leather, non metallic minerals, agricultural 
machinery and construction and an increase in the demand of the 
output of imdustries like textiles, paper, chennicals, machinery 
and electric power over the period 1968-6? to 1983-84. The 
contribution of this component for the total economy over the 
period 1968-69 to 1983-84 was positive but small indicating a 
shift in final expenditures in Favour oF imore interdependent 
industries and away from the more i ndependen ii industries like 
agriculture. This shows that structural change initiated by the 
government in the area of production has been in the right 
direction though its degree has been small. Th« average growth of 
final deimnd and change in the composition of final demand 
components together showed the total impact of a change in final 
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demand on output assuming that technology had remained constant. 
These two components contributed approximately 92 % of the total 
increase in output during the period 1968-69 to 1983-84. Most of 
the remainder of total output increase was contributed by the 
effect of changes in I -O relations. 

While changes in the composition of final demand reflect 

changes in the priorities of pla>nners and, to a limited extent, 

shifts in consumer preferences, changes in 1-0 relations reflect 

changes in the interdependencies among producing sectors. The 

impact of changing I -□ relations on outputs of industries in 

» \ 
India has been small. This small impact of changing I-O relations 

has been noted in studies of other economies also, and is usually 

explained as reflecting the offsetting effects of such factors as 

increasing specialisation, technological change and increased 

efficiency in the use of intermediate inputs. This finding is 

also evidence of the general stability of I-O coefficients of an 

economy. This stability is derived from the stability of the 

underlying technological relationships as well as the 

interdependencies among industries. 

Although the total requirements of output associated with 
changes in I-O relations (assuming that final demand had remained 
constant) appeared to change very little over the period 1968—69 
to 1985-84, there were marked shifts in the relative importance 
of different industries. Due to this effect there was a decline 
in the demand of the outputs of sectors like agriculture. food 
products, wood, paper, rubber and plastic products, coal and 
lignite, non metallic minerals and construction. On the other 
hand, due to changes in I-O relations there was an increase in 
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the demand of outputs of sectors like oil and gas, textiles, 
leather, petroleum and coal tar products, chemicals, icement. iron 


and steel, machinery, transport equipment, electric power and 
services over the period 1968-69 to 1985-84. Some of these 
changes can be associated with specific policy initiatives by the 
Indian government. For example, the overall strategy of economic 
growth in India has emphasized the development of heavy 
industries like iron and steel and machine building industries. 
These industries produce capital equipment and in this capacity 
play a major role in building the infrastructure of the Indian 
economy. Over the period 1968-69 to 1985-84 under consideration, 
the production of most goods required increased deliveries from 
heavy industries like iron and steel etc. as a result of which 
the heavy industry group recorded increases in their outputs over 
the same period. 

Although policy initiatives may explain some of the changes 
in I -0 relations over the period under study, other changes 
reflect more general patterns which were based on technological 
trends. For example, in the energy sector there is a shift away 
from coal in favour of alternative energy sources like petroleum 
products and electric power. These trends are consistent with 
increased efficiency in energy use and the transmission of energy 
over longer distances. 

The contribution of the interaction factor in the total 
change in output during 1968-69 to 1985-84 was small. The 
importance of this component is due to the fact that by 
separating this component we get the actual effect of the three 
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mam components instead of getting either overstated or 
understated effects of these components. 

The analysis of different final demand categories showed 
that over the period 1968-69 to 1983-84. output growth in the 
Indian economy was largely due to the growth in consumption 
demand and investment demand. The importance of consumption 
increased in relation to that of investment over the period under 
study implying that the Indian economy is moving from an 
investment - oriented economy to a more consumption - oriented 
one. The role of foreign trade also increased over the period 
1968-69 to 1985-84 showing the opening up of the Indian economy. 

The three subperiods reflected the same trends as witnessed 
for the total period 1968-69 to 1985-84 but with some 
fluctuations. Structural change in output was fastest during the 
second subperiod 1975-74 to 1978-79. 

The next issue investigated in detail in this study was the 
issue of structural change in technology. This was studied by 
examining the change in the most important I-O coefficients. Four 
exercises were performed to investigate this issue. In the first 
exercise, the importance of each coefficient was determined by 
measuring the effects of changes in each coefficient on the 
output of industries. Over the period 1968-69 to 1985-84 the 
number of most important coefficients increased while the number 
of zero coefficients decreased reflecting the technological 
advancement of the Indian economy. It was observed that a very 
small group of I— 0 coefficients was important when the 
significance of their changes on development of the output of 
industries was considered. In the second exercise, therefore. 100 
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most important coefficients were selected and the degree of 
changes in them investigated for the period 1968-69 to 1985-84. 

The changes in most of these coefficients was observed to be in 
the range 0-40*. 

In the next exercise, the 100 most important coefficients 
were used to find out the industries having the most significant 
impacts on the output development of other industries. The rows 
and columns of industries were considered separately. The 
important row industries consisted of agriculture, services, 
energy, iron and steel,. non metallic minerals and chemicals. 
These are the industries which supply their products to other 
industries which use them as inputs for producing their outputs. 
Any change in the coefficients of these supplying industries 
affects the output of the using industries significantly. The 
important column industries over the period 1968-69 to 1985-84 
consisted of machinery, chemicals, minerals, metals, beverages, 
tobacco products, sugar, leather, wood, coal tar products and 
cement. These are the industries whose production methods demand 
outputs of other industries in such a way that any change in the 
coefficients of these industries significantly affects the output 
of other industries from which they draw their inputs. 

In the final exercise, the 100 most important coefficients 
were divided into two groups - one consisting of small 
coefficients and one consisting of large coefficients and the 
degree of changes in them investigated through simple graphs. 
Analysis showed that smaller coefficients changed more than the 
larger coefficients during 1968-69 to 1985-84 indicating the 
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importance of small coefficients also in the technological 
development 'of the country. 

The next aspect of structural change examined in the study 
was that of employment. This issue was studied like that of 
output, by examining the change in the contribution of individual 
sectors to total employment, by examining the sources of any 
change in employment, and by examining the changes in the direct 
labour input coefficients of the different sectors in detail. 

It was observed that the share of agriculture in total 
employment declined marginally while those of the secondary and 
tertiary sectors rose marginally over the period 1975-74 to 1985- 
84. The share of agriculture in employment was observed to be 
significantly larger than its share in output indicating the 
prevalence of large scale disguised unemployment in agriculture 
and the failure of government policies relating to employment. 

The analysis of the sources of employment growth showed that 
changes in the distribution of final demand and changes in 
coefficients (both I-O and labour input coefficients) resulted in 
a significant reduction of labour requirements. These results 
when compared with the corresponding results related to output 
shows the conflict between output and employment generation 
objectives of our Five Year plans. These results also indicate 
the trend of mechanisation of most production processes in India 
and the consequent increase in labour productivity over the 
period under study. The average growth of final demand component 
resulted in an increase in labour requirements. The positive 
effect on employment of this component was sufficient to offset 
the negative effect on employment of the other components and 
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resulted in a net positive growth (although small) in total 
labour requirements over the period under consideration. 

The analysis of different final demand categories showed 
results similar to that of output, that is, changes in 
consumption demand and investment demand were mainly responsible 
for the employment growth over the period 1975-74 to 1985-84. 

The last aspect of structural change investigated in this 
study was that of changing costs (or prices). There are very few 
studies so far which have concentrated on the empirical 
investigation of this aspect of structural change. The main 
reason for the lack of such study has been the nonavailability of 
I -0 tables both in current and constant prices. This study has 
investigated the changing cost shares of primary inputs using the 
relative price concept. This issue was investigated by factoring 
out the change in cost shares of primary inputs over the period 
1968-69 to 1985-84 into the effects of changes in the technology 
of using intermediate and primary inputs, of changes in average 
and structural prices related to the use of primary inputs and 
into the effects of four interaction factors. 

Analysis showed that over the period under study, prices 
rose significantly in sectors like forestry and logging, fishing, 
coal and lignite, oil and gas, petroleum products and coal tar 
products. Changes in average factor price was the most important 
factor affecting cost shares. This factor showed the effect on 
per unit costs of different industries assuming that the price of 
primary inputs of all industries had been increasing at an 
average rate. Structural change in factor price component showed 
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in which sectors factor prices grew above average or below 
average and the impact of this on costs (or prices) of different 
sectors. Factor prices grew much below average in sectors like 
cash crops, iron ore. textiles, electric, electronic machinery, 
railway transport service and communication as a result of which 
this component contributed negatively to the total cost share 
change of these sectors. The average factor price and the 
structural change in factor price components together contributed 
approximately 90^ of the cost share change of most sectors, the 
remainder being contributed by changes in primary input 
coefficients, changes in intermediate input coefficients and the 
four interaction components. 

The three subperiods showed similar trends in costs. Price 
rise was highest in the third subperiod 1978-79 to 1983-84. 

This study was concluded with an analysis of the structure - 
growth relationship in the Indian economy. Structural change was 
measured using simple backward and forward linkage measures while 
economic growth was measured as real GNP of the country. The 
growth measures were regressed on the linkage measures to find 
the relationship between growth and structural change at the 
national level. This was done using data stretching over the 
period 1968-69 to 1985-84. 

The analysis of linkage measures showed that the most 
important sectors from the point of view of backward linkages 
comprised the major groups of chemicals, machinery, metal product 
industry, textiles and manufactured food product industry while 
the most important sectors from the point of view of forward 
linkages over the period under study were oil and gas, minerals. 
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ehefTi j ca 1 a , electricity, gaa. water aupply, iron and ateel. paper, 
coal tar products and basic metal industry. 

The analysis of GNP showed that the share of the primary 
sector in total GNP fell significantly while those of the 
secondary and tertiary sectors increased reflecting the changing 
structure of the Indian economy. 

The regression results showed that overall GNP was 
significantly related to the overall measure of backward linkages 
but not to the overall measure of forward linkages implying that 


economic growth in India is encouraged by the extent and pattern 
in which Indian industries buy inputs from other industries (i.e. 
backward linkages) but not by the extent and pattern in which 
they sell outputs to other industries <i.e. forward linkages). 

This result concerning forward linkages is surprising and may be 

\ 

due to measurement problems associated with forward linkages. 


18.2 LIMITATIONS AND SUGGESTIONS FOR FURTHER RESEARCH. 

This study is not free from limitations. The structural 
change was analysed only in the Input-Output frame. The study 
does not throw any light on the substitution between labour and 
capital which revolves about knowledge of production functions. 
Even within the I-O frame, the role of capital coefficients could 
not be considered. The study has used the standard, static I-O 
model for analysing structural changes. The fundamental 
limitation of the static I-O model is that it represents the 
economy during a single period of time within which investment in 
capital goods is treated as a final delivery. In a dynamic model, 
capital goods produced by one sector in one period are 
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represented as intermediate inputs that in part replenish and in 
part expand the productive capacity for subsequent periods of the 
sectors to which the capital is delivered. The study could not 
use the dynamic model on account of the nonavailability of 
capital coefficient matrices of the Indian economy. 

Changes in the Input-Output flow coefficients were equated 
with technological change while in reality technological change 
is a much broader concept. The impact of structural change on the 
domestic output of industries and on their imports could also not 
be studied separately. Such analysis requires further data in the 
form of import coefficient matrices which are not available in 
the Indian case. This limitation may have distorted 
interpretations of results of this study to some extent. For 
example, the increase in the output of a sector during a certain 
period may be on account of more of it being imported rather than 
more of it being produced within the country. Many data 
adjustments that were made for making the I-O tables comparable 
add further limitation. 

Inspite of the above limitations the present study can boast 
of presenting a comprehensive analysis of structural change in 
the production system of the Indian economy. The study provides a 
good basis to evolve a development strategy for accelerated and 
balanced growth of the Indian economy. The study yields good 
material which could be used for further research. 

It would be interesting to examine structural changes in the 
Indian economy using the dynamic I-O framework. This will of 
course depend on the availability of capital coefficient matrices 
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of the Indian economy. 

The I-O coefficients are the links which transmit changes 
between industries. The links themselves are related to technical 
changes and are thus an important central area for the analysis 
of structural change. The present study gives information about 
changes in these coefficients and their impact on the development 
of the economy. This information could be used for concentrating 
further research on the relatively small group of the most 
important I-O coefficients. 

Further research could be based on studying the endogenous 
impact of structural change in India by separating the import 
coefficient matrices from the domestic coefficient matrices, 
provided the necessary data requirements for this are available 
for the country. 

The analysis of changes in cost shares of primary inputs can 
be improved upon by separating the primary input vector into 
components like labour costs, capital costs, indirect taxes and 
subsidies etc. However, this again requires additional database 
within the country which so far is not available. Such an 
analysis, if conducted, can provide more information about 
structural change in India. 

Finally, the results of the study could be used for 
international comparison of structures of different countries 
whose economies are closely related by foreign trade with India. 
This would increase the available information about 
interdependent structural changes between India and other 


countr i es . 
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